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1. —Iron Pier and Shed at ‘La Boca, at the Inshore Bnd of Maritime Section of Panama Canal 2.—View Looking Through Interior of La Boca Pier 
on the Pacific, Shed. Length, 9911¢ Feet. 
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3.—Bohio—Site of Locks and Dam. Chagres River in the Foreground. Locks 4.—Great Culebra Out, 34 Miles from Atlantic. Dotted Line Shows Original 
will be Built in the Rock Cut Beyond the River, Surface of Mountain. 
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Canal is Excavated to Width Shown for 15 Miles, or up to Bohio, 








6.—Completed Canal, 10 Miles from its Atlantic Entrance. 
THE NEW PANAMA CANAL—PRESENT CONDITION OF THE WORK.—(See page 73.] 








66 


Scientific American. 


| FEBRUARY 4, I 








Srientific American. 


i STABLIAd ) SS 
MUNP . ies 
PUBLISH vi 
No. 361 BROADWAY, NEW YORK. 
j i i Vs 
1 
hy 
"T - " 
NeW Yor SA'l ROAY., FEBRUARY 4 ) 
THE NEW PANAMA CANAL 
\li the w s pret “ iL it aship canal 
ou it l . ic = rie CCK I ana 
wiiielh wu N i rsou \ rica \l he wor 
is miso a t ima t iad butt 
r © | s bart re i —>w ere 
if shou I DV W i i »s 
I f Stat ~ 7 a Gordian kuot 
' a i i wD Dulit a 
N rua { 1 St verninent, and 
ra x ~ 0) OO) 
) 1S s ru i representative 
bee ee of ers pat ver gat ed to dis« ssath en 
L | oternationat uportance, after 
vA uv results ‘ ir vears’ survey by 150 en 
: er ! nt stated it th waterway should 
by if Panama, w it finds a canal al 
‘ t! ! tite nat the cost of “ 
P * x) OW) 
I ites, based upon preliminar 
st ‘ irn . 2 nave t otter i 
tl i i ¢ fapriva ‘ npa 
Ia ( ul f ‘ rted att eana 
SHU SU ) l i governine 
c . Lu y 4 s] at 
rboou i 4 I Ki 
it w } : 8 » tl worl] bt 
ata i i 1 ! ~ | ni t 
deter f i . DV a competent 
staff of Ph ernme! dis 
pret me ? i ian ¢ he 
neert 1 i ‘ i In its fran 
ic ims W ) th ith i j bor The com 
Hhilssion | t " ita and draw 
i final « . S inded a state 
nel t \ , i I 1 committer 
tl Senate ‘ : y he thought 
t! ! m i é . S00 000.000 thre 
gailant ad . ras a ay on the street 
might spea tl i il could be put 
through tor & AL UAL \ t ngineer thought 
it iki be | I na | l 1H) O00 000 
_ " \ ( Iblis " ' 
“A ) = ) ) ThesS 
“ate ‘ ! VI 
had +p I t 
three FuUeSsSé V \ ] + 
resu \ I i but ( ! ‘ 
s » (MD Che 
No ‘ i Z ecipitanes 
hail we ra i leg YT we 
ask whe nad t Db vi I wuthorizing 
tie l i \ i i a“ i wh ‘ 
there is any probab petitor int field For we 
take | na it were me proved tot people of the 
United States it anoth canal Was Withil easura 
ble distance f he n, they would never counte 
nanee for a monme t ly of constructing a second 
In ite close prox v 
With a view » g z publicity to the facts re 
garding this vita ind fundamental question, we de 
vote aA n lerab pa if nis Ww ks Issue to a 
‘statewent and illustra of tli exact condition 
of the Panama Canal Our tllustrations are repro 
duetions of p ra iken within the past few 
months aiong rou of the canal. The plan, 
profil : 4 as se ns are drawn from plans fur 
ished b of the American members of the In 
terna i| Commission of Engineers, and the facts 
ire taken from the recent report of the commission, or 
were immunicated to us verbally by varions members 
{ the cow ion, American and foreign 
In pres g the data we wish to give it our fullest 
nHuorseie is being an exact, unbiased statement of 
facts: and lo this, not beeause we have the slight 
est interest in the Panama scheme as against anv other, 
ut becanu ire satisfied that the ability, experi 
ane nd g sessional character of the gentlemen 
of the Luterna il! Commission are such as to place 
their finding n an ngineering question of this 
kind bevond ti hints suspicion of incompetence or 


partiality. 


f expert testimony counts for anything, the vnani 
mous report of a commission whieh includes the chief 
engineer of the Croton Dam and the chief engineers of 
the Manchester and of the Kiel canals, in favor of the 
coustruetion of the Panama scheme, should set at rest 
all doubts of the feasibility of the plans as now drawn 

and lay forever the ghosts of floods, fraud and fe 

i 


the days of De Lesseps’ catastrophe. 


tp), 


t 


ver This 


which have haunte« enterprise ever since 


The Panama Canal then is feasible, and the cost and 


me of its coustruetion are accurately known. Two 
fifths of the actual exeavation is completed, a plant} 
hat eost originally 880,000,000 is scattered along the | 
ite, eng ee y surveys ol the most thorough char 

TY ire completed, the working plans for every struc 
ire big or little are econ pleted, and the specifications 


drawn up; and a company composed of representatives 


the leading financial institutions of France with 


OU0 OOO ot paid ip capital stands ready to concen 
tratea maximum foree of labor upon the work with a 
w to its eners 
Fir 


vetic completion. 


ially, in respect of the all-important question of 


i, it 


will doubtless surprise many of the public 


» know that by the articles of a treaty concluded in | 


IS48 between this eountry and New Granada (which 
is now the United States of Colombia) this country, 
in return for special privileges, ** guarantees” (to quote 
the treaty the perfect neutrality of the isthmus 


a view that free transit from one to the other sea 
and the United States 
also guarantee, in the same manner, the rights of sov- 


not be interrupted, 


1) 


ere ty which New Granada has and 


and property 
possesses over the said territory.” 


[hese rights are of the very essence of sovereignty, 

‘ in accordance with their stipulations, this country 

has ready lad oecasion to land its forces to protect 
he prop vy of the Panama Railroad. 

After ecousideration of the faets as above set forth. 

qu will naturally suggest itself whether, if it 

8 je for the government to participate in the 

mst ou of a canal (whieh we very much ques 

it would not be advisable for it to take such 

steps as will give it a strong representation in the di 


ctorate of a company whose property it is by treaty 
lged to protect. Should the question be answered 
n the affin next 
would be the appointwent of an expert comission to 
the it 
both the Nicaragua and Panama schemes, and report | 


pie 


ative, the and most obvious move 


be given all time needs to look carefully into | 


whieh, all things considered, has the most features to | 
the United States. 


In a future article we shall present the available data 
Our 


commend it to the support of 


regarding the Nicaragua scheme. first attention 
has been given to Panama because we believe that any 
diseussion that ignores or belittles the older enterprise 
is worse than misleading. 
>> 
PROF. DEWAR’S EXPERIMENT WITH LIQUID 
HYDROGEN. 


It is now about eight mouths sinee hydrogen has | 





been liquefied in the laboratory, and on January 20 
Prof. Dewar gave an interesting lecture on the subject 
it the Royal Institute. His experiments were most 
uteresting, and a description of them has been cabled 
» The New York Sun A little ball, cooled and ex- | 
osed to the air, was first covered with a coating of | 
solid air. It then began to drop liquid air. A piece 


soaked i 
itself 
This phenomenon must, therefore, be due 


if cotton wool 


1 it appeared to be magnetic, 
Prof. Dewar 


but the liquid is satisfied is not} 


iirtie tic 
» the cotton wool being immediately filled with solid | 
oxygen, which is highly magnetic. He explained how | 
vacuums of high tenuity were easily obtained by im- | 
The air in 


tube was immediately solidified, and if the tube 


mersing a closed tube in liquid hydrogen. 
the 
Was so arranged that the portion combining the accu 
mulation of solid air could be sealed up, the other part 
| would have, according to the calculations of Sir William 
Crookes, a pressure amounting to only one ten-wmil 
With vacuum vessels for use 
wih liquefied hydrogen it is, therefore, not necessary 


lionth of an atmosphere 


to pump out the air. It is only needful to put liquid 
hydrogen in a double walled vessel and it may itself 
hake a vacuuin by solidifying the air between the two 
walls 
+ + 
COPYRIGHT OF PHOTOGRAPHS. 


An amendment has been proposed to the copyright 


law in the interest of photographers, which will enable 
to prosecute the alleged infringement of their | 
copyright at any time after publication. It also gives 
the photographer the full amount of the penalty of 
the violation of the law instead of dividing the amount 
with the government, as is now provided by law. 


them 


Even the present law has been used by unscrupulous 
persons in the photographie business for levying black 
mail, and these operations have been highly successful. 
|The amendments proposed will enable them to carry 
ou their designs with still more success, as they will 
not be obliged to divide with the government. It will 
| be readily seen that this new amendment might re- 
| sult in great hardship to the publisher ; thus a photo 
graph might be brought to the newspaper, which had | 


| right hand for switching on the battery. 


been remounted, cutting out the copyright notice, or 
it may not have been copyrighted at the time of pub- 
lication. The owner of the copyright sees the viola- 
tion, and after waiting two or three years sues the 
newspaper publisher, the photographer saying that 
the newspaper published a copy of his copyrighted 
picture. ‘This may or may not be the case, but in the 
meantime itis more than likely that the newspaper 
editor will have lost ali trace of the photograph from 
which the cut was made and he is practically without 
ip- 





means of proper defense. In many cases innocent 
fringers have had to pay $5,000 for using a photograph 
the value of which was not $5. The law should be 
amended so as to bring damages within reason, and 
| endeavor should be made to make them in some de- 
gree commensurate with the actual damage which the 


Photography is a common 


photographer has suffered. 
lart, and no photographer was ever yet damaged any- 
thing like $5,000 for even a very flagrant infringement 
of his rights. 7 


AND AUTOMOBILE 


THE FOURTH ANNUAL CYCLE 
EXHIBITION. 

More prominence has been given to horseless vehicles, 
or automobiles as they are called, in this exhibition 
than in previous years, and paturally they form one of 
the chief attractions to visitors. 

The exhibition was held in the Madison Square Gar- 
den, in this city, from January 21 to January 28, 1899, 
the main floor being divided in sections for the various 
exhibits of many different manufacturers of bicycles 
and accessories. 

We shail refer briefly to the exhibits of automobiles. 
Near the main entrance slightly to the left stood an 
electric runabout styled the “Orient,” and manufac- 
tured in Waltham, Mass. Its bright red running gear 
contrasted well with the black body. The framework 
for holding the body and motor is built of weldless 
steel tubing, and the front axle support is swiveled to 
allow for unevenness of roads, there being attached 
also steering rods which operate the two front wheels 
in combination with a center lever located in front of 
| the driving seat. The raising of the lever, we will say, 
turns the wheels to the left, the lowering of it steers to 
the right. <A foot lever connected underneath rear- 
ward, by diverging wire ropes to brake bands located 


near the hubs of the rear wheels, operates the brake. 
A three-kilowatt motor attached to the frame under- 
neath gears into a special spur differential gear, there- 
by equally distributing the power on the wheels 
whether going straight or around a curve. The con- 
troller lever for switching on the electric current is on 
the outside of the carriage, left side. The chloride ac 
cumulator battery is located in the rear compartment 
and has an efficiency of 1,800 ampere hours or a dis- 
charge which will propel the vehicle for twenty-five 
miles on a level road. 

Near by this exhibit. on the left. were three 
electric vehicles by the Riker Electric Company, one 
of which was a new covered phaeton, light in construe- 
tion and tasteful in design. In this vehicle a special 
steering gear is provided working the hubs of the front 
wheels, and connected to a vertical steering rod which 
rises to the level of the seat and is there hinged to lie 
horizontally, with a handle on the end for steering with 
the left hand. Projecting upward between the cush- 
ions in the center is the controller lever operated by the 
The wotor at 
the rear geazs into a large gear wheel, keyed to the rear 
axle, and the latter is ingeniously constructed to com- 
pensate for different 
wheels. The Willard storage battery is employed on ae- 
count of its compactness and efficiency. Another vehi- 
cle was a covered delivery wagon of unique design. 
The vehiele is very attractive and easily operated. 

The third exhibit of electric vehicles was that of the 
Pope Manufacturing Company, of Hartford, Conn., at 
the further end of the hall. These vehicles appear to be 
wore solid and substantial than those of other makes. 
Three styles were shown, a top-covered two-seated 


rates of speed of the two rear 


doctor's vehicle, a four-seated trap, and a covered de- 
livery wagon of solid proportions, all equipped with 
the usual controller lever and brake device. The motor 
is well inecased at the rear, motion being conveyed 
therefrom to the wheels in an effective manner. 

It was said these vehicles would make a distanee of 
thirty-five miles on one charging of the battery ona 
hard level road. Each carriage is equipped with the 
chloride storage battery. 

Near by, in the same section,.was on exhibition by 
this company a novel motor merchandise vehicle, 
propelled by a gasoline motor. The carrying boxes are 
supported on each side of the main central frame, 
there being one steering wheel in front and two driv- 
ing wheels at the rear. The gasoline motor is located 
at the right hand side, about ten inches above the 
ground, and gears into a driving shaft running across 
the rear of the machine. The motor cylinder jacket is 
provided with flanges for cooling by air currents. 

Attached to the main shaft is a chain connected with 


a separate foot-driven sprocket wheel. A seat is pro- 


| vided conveniently for the operator, who, to start the 
he forward motion 


machine, works the foot pedals. T 
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‘the vehicle pumps the gasoline and air mixture into | of the novelties in the exhibition. As a whole it was 
hemotor. The electric igniter then explodes the mix-| particularly interesting, especially in the progress 
ire in the eylinder and the machine travels by its own | shown in automobiles. 


,wer, the operator at the same time, by means of a) 
ver, disconnects the foot crank and steers the forward | 
‘heel by the usual cycle handle bar. It travels at ten | 
jiles an hour and under, and is said to be an excellent 
ill climber. 
Another new gasoline: propelled vehicle, on the south | 
ide of the room, was the Tinkham tricycle, for one per 


. Itis provided witha small, double cycle motor, hav- | trated. 


.¢ the usual mixing chamber. The water for cooling | 
the evlinder is in a tank the width of the machine locat- | 


i 


iz a cover for it. A hand lever on the left throws in | 


out a eluteh whieh connects the driving shaft to a| ship was of good character 


dal erank conveniently operated by the feet like a} 
evele. 
utehec 
ovement of the feet, the clutch is then disconnected | 

the hand lever and the feet raised and supported on 
o rests. The speed is regulated by pressure on a 
all lever attached to the steering handle bar, which | 
its off the supply of air to the mixture. The elect rie | 
surking is produced by a small storage battery which | 
kept charged by a small dynamo geared to the shaft. | 

\ muffler is provided at the rear to soften the sound of 
e exhaust. It has a speed of 15 miles an hour. 

A third and most attractive looking gasoline motor 

irriage designed to earry two persons was called the 

Hertel,” made in Greenfield, Mass. The striking | 
feature was its lightness and compactness and method | 
of applying the power to the wheels. Beneath the seat | 
is earried the supply of gasoline, water tank, and stor 
ive sparking battery, kept charged by a small dyna 
mo geared to the main driving shaft. There are two 
cylinders placed horizontally, which operate the main 
shaft. One lever in the center near the seat brings to 
beara ecountershaft in contact with the main shaft, and 
the driving pulleys on each end of the countershaft on 
the outside impinge by friction on special concentric 
rails secured to the inside of the rear whee s. Pushing 
the lever forward brings the pulleys in contact with | 
the wheels and sets the vehicle in motion ; drawing | 
the lever backward puts on the brake and at the same | 
time removes the driving gear from the wheels. The} 
engine is also started by a back and forth movement of 
the same lever. By another lever the two front wheels 
are steered. The weight of the vehicie is 500 pounds. 

Its manipulation is said to be so simple that a lady | 

can | it without difficulty. 

The wheels of all these vehicles are fitted with heavy 
imatie tires of large dimensions. | 

In the line of eyeles, perhaps the most prominent 
improvement is the introduction of various chainless 

The Pope Manufacturing Company have per- | 

fected their bevel gear driving mechanism during the | 

past year in such a way as to make a smoother run-| 
uing wheel and prevent undue friction. 
The Grand Rapids Cycle Company exhibit also a 


perat 


| 





an inquest in the case of the eight men who were 
| Killed by the collapse on December 13 of the large 
tank of the Consolidated Cas 


turned a verdict that the deceased came to their deaths 


i over the motor between the two rear wheels, form-| tion and m 


To start the machine, the driving shaft, when | the construction of such gas-holder tanks is under the 
to the pedal crank clutch, is rotated by the | supervision of any city department, all such work in 


——-——---—_« —- 





—— > o —— 
THE VERDICT IN THE TANK COLLAPSE CASE. 
Coroner Zucea and a jury concluded, on January 24, 


Company at First 
Avenue and 23d Street, which we have already illus- 
After taking expert testimony the jury re- 


by asphyxia and by drowning, and that the construe- 
aterials of the tank were in accordance with 
the plans and specifications, and that the workman- 
The jury recommended 
that in view of the fact that neither the design nor 


future should be subjected to proper municipal super- 
vision and control. 


~~ 
a i a 


THE HEAVENS IN FEBRUARY. 


GARRETT P. 





BY SERVISS. 


Uranus is a morning star in Ophiuchus, five degrees 
almost directly north of Antares. 

Neptune is an evening star in Taurus. 

THE MOON. 

February opens with a waning moon, the satellite 
reaching last quarter on the 3d. New moon occurs on the 
10th, first quarter on the 17th and full moon on the 25th. 

There will bea minimum of the variable star Algol 
ten minutes before £ o’clock on the night of February 8 
There are no conspicuous meteor showers in February. 

———— +8 -- 
PHILIPPINE ARCHITECTURE. 

According to Prof. Dean C. Wercester, the houses 
rest on four or more heavy timbers which are firmly 
set in the ground, The floor is raised some five 
ten feet from the ground. The frame is of bamboo 
| tied together with rattan and nails are not used. The 
sides and roof are usually of palm, and the former may 
be made by splitting green bamboo, binding the halves 
flatand then sewing them together. If palms are scarce, 
the roof may be thatched with long grass. The floor 
is usually made of bamboo strips with the convex 
They are tied firmly in place in such a way 
The houses 





or 


side up. 
that wide cracks are left between them. 





In this month the great winter constellations which 
center about Orion gradually shift their places to the 
western half of the sky, while less brilliant star com 
panies, led by Leo and Virgo, occupy the east. At 10 
o'clock P. M., in the middle of February, the Milky 
Way arches the sky in a nearly north and south line. 
The Great Dipper is high in the northeast and Cas- 
siopeia low in the northwest. 

Early in the evening Orion is on the meridian, and 


|} advantage should be taken of his favorable position 


for study of the beautiful star Betelgeuse, in the im- 
aginary giant’s right shoulder. This star is remarka- 
ble both for its color, a rich topaz, and for its irregular 
variability. Ordinarily Betelgeuse is about twice as 
bright as Aldebaran, the leading star of Taurus, but, 
according to an estimate recently made at the Cape of 


Good Hope Observatory, it is, this winter, but slightly 


superior to Aldebaran. It may lose yet more of its 
light, and attentive observation may result in the dis- 
eovery of some law governing its variability. That a 
sun of such presumably enormous magnitude as Be- 
telgeuse possesses should lose, for a time, one-half its 
radiant power is a phenomenon caleulated to arrest 
attention and excite wonder. Together with observa 
tions on its brightness as compared with Adelbaran 
and with its white neighbor Rigel in Orion’s foot, the 
color of Betelgeuse should also be carefully watched. 
There is here an opportunity for amateur astronomers 
possessed of normal color vision to add something of 
value to the stock of astronomical knowledge. The 
colored stars present a fascinating but difficult 
problem, and a careful record of their hues, arranged 
on a simple chromatic scale, would be highly inter- 
esting and might prove highly important. 

A hint of what can be done is conveyed by the fact 
that Betelgeuse and Aldebaran, although both are 


are entered by ladders ; in some cases there is only one 
| room, and the cooking is done over an open fire built 
lona heap of earth in one corner, and as the opening 
for the exit of the smoke is inadequate, the room is 
sometimes rendered almost uninhabitable. In the bet 
ter classes of dwellings the house is divided into several 
rooms, and there is a place partitioned off for cooking. 
| There are windows which are provided with swinging 
shades. Prof. Worcester states that native dwellings 
| which are properly arranged have much to recom 
| mend them. The ventilation is perfect and the air is 
‘kept much cooler than in a tightly closed building. 
| The construction is so light that if they are thrown 
down by an earthquake or blown down by a typhoon 
no one is injured, as the material is too light to do any 
damage. The richer natives sometimes build houses 
of boards with galvanized iron roofs and limestone 
foundations, but they are very much more expensive 
and are pronounced decidedly less comfortable than 
the more humble dwellings which we have described. 
oe 
WINE STORED UNDERGROUND. 

An experiment in handling red wine was tried last 
vear at the Italian-Swiss colony’s vineyard, situated at 
| Asti, in the State of California. The grapes handled 
b 
| ties it possessed, and some means had to be devised to 
eare for the surplus. Among the different plans sug 
gested was that of building a concrete cistern, and 
An excavation was first 





y the colony were far in excess of the cooperage facili 


| this idea was finally adopted. 
made in a rocky hillside in the rear of the establish 
Next walls of concrete 2 feet in thickness were 
and the floor and top were added to in an 
substantial manner, the latter being supported 
Then the entire surface was 


ment. 

| put in, 
| equally 
| by fifteen steel girders. 


|covered with a lining of pure cement; and finally this 


plain bevel gear bieyele called the ‘‘ Clipper,” well | sometimes called red stars, have by no means the same | was glazed to the impermeability of glass. The whole 


built and light weight. 

In the Sager gear is shown a combination of a pe- | 
culiar shaped bevel spur with a roller gear on the axle 
of the driving wheel, designed to reduce the usual fric- | 
tion of a bevel gear. | 

Still another form is the Bullis gear, in which minia- | 
ture rollers on projecting spurs take the place of the 
usual spurs of a bevel gear and mesh into each other 
at an angle like a bevel gear. 

A novelty in the chainless line was tandem chainless 
b-cyeles, located at the east end of the hail. 

The usual sprocket pedal wheel had gear teeth on 
its periphery which geared into a run-around ring of | 
irge diameter, traveling on ball-bearings over a sta-| 
Lary ring supported on the frame of the bicycle, | 
ind geared on the opposite side into a second toothed 
pedal wheel. This in turn geared on a second large 
run-around ring and that into a gear wheel on the end 
of the axle of the rear wheel. The power is thus trans- 
mitted through the medium of these gears and run- 
arounds direetly to the rear wheel. 

In the line of accessories and minor improvements 
there were on exhibition four or five different stp ioe | 
of acetylene lamps, unique devices for quickly adjust- 
ing the height of the seat on the seat post, notably 
that of the * Tribune” bicycle, novel contrivances for 
ringing a bell from bicycle wheel, and a curious ad- 
Justment of the bieyele pedals which could be im. 
iediately detached from the sprocket wheel by a 
slight back pressure, desirable in coasting. Numerous 
exhibits of adjustable handle bars were to be seen. 
On the “ Cleveland” bicycle we noticed a new simple 
bi-speed gear arrangement operated by a rod running 
up to the seat, which permitted the rider, when in 
motion, to quickly change the gear from low to high 
speed or vice versa. There seemed to be a desire on 
the part of manufacturers to supply the publie with 
the chain or chainless machines as it might select. In 
the 
ing 





t 
tio 


Orient eycle exhibit we noticed a six-seated rac- 
bieycle which had a main sprocket wheel twelve 
inches in diameter. 

In another issue we shall give illustrations of some 





color tone, while Antares, another red star, presents a 
still different tint. 
THE PLANETS. 

Mercury is a morning star, moving in the course of 
the month from Sagittarius across Capricornus into 
Aquarius. But it is too near the sun for observation. 

Venus is also a morning star, and conspicuous for 
two or three hours before sunrise. She reaches her 
greatest western elongation on February 10. She is 
in the constellation Sagittarius. 

Mars remains the most striking stellar object in the 
evening sky. He crosses the meridian about 10 o'clock 
in the middle of the month. He is in the constellation 
Gewini, south of the twin stars Castor and Pollux, and 


greatly outdoes them in brightness. His brillianey di- 


| minishes, however, all through February, as the dis- 


tance between him and the earth is widening at the 
rate of several hundred thousand miles in a day. 

Jupiter, in Libra, is an evening star, rising before 
widnight, and in the course of a few weeks will take 
the place of Mars as the planetary cynosure. Recent 
studies of his cloud belts indicate that the giant pla- 
net continues to be the scene of stupendous surface 
changes, which probably affect only the vapors that 
envelop his globe, but which give rise to a wonderful 
and beautiful spectacle in the telescope. 

Saturn is a morning star, rising several hours before 
daybreak, in the constellation Ophiuehns, near the 
place where the new star of 1604 appeared. Recent ob- 
servations of Saturn by Monsieur Antoniadi show that 
the ball of the planet does not lie exactly in the center 
of the rings, but appears shifted slightly toward the 
west. The explanation of this singular appearance is 
obseure. Antoniadi’s drawings of the planet, made 
within a few months past, also show very plainly the 
series of light and dark belts parallel with the equator, 
and the tendency of the outer ring, near the extremi- 
ties of the larger axis, to break up into cloud-like 
masses. This appearance may arise from tidal waves, 
or waves of condensation and rarefaction running 
through the masses of minute satellites that compose 


the ring. 





cistern was buried beneath 3 feet of earth, the object 
of all these precautions being to preserve the wine at a 
uniform temperature. This cement tank is 104 feet 
long, 34 feet wide, and 24 feet high, and is capable of 
holding 500,000 gailons. The wine was kept in this 
reservoir for four months or more, and the experiment 
is said to have been entirely successful. It was then 
drawn off by gravitation into wooden tanks, in which 
it will be allowed to mature previous to being placed 
in barrels for shipment. There are said to be several 
advantages derived from treating the wine in this man- 
ner. One is that it can be maintained at a cool, even 
temperature ; another is the equal blending of such a 
large quantity of wine at one time, and a third is the 
great saving in insurance, which is expected to repay 
the cost of the construction of the tank in five years. 

—— Sa and - 
OUR IMPORT TRADE FOR 1898, 

The import record of the calendar year 1898 is as re- 
markable as that relating to its exports, but for oppo- 
site reasons. The total imports of the year are less 
than those of any calendar year in more than a decade, 
while the exports of the year are the largest on record. 
The imports fall more than $100,000,000 below those of 
1897 and nearly $50,000,000 below those of the years of 
great depression, 1896 and 1894, on which occasions the 
imports were phenomenally light. That the importa- 
tions in the early part of the year 1898 should have 
been light was not surprising, because of the heavy im 
ports in certain lines prior to the enactment of the tariff 
law of 1897; but that they should continue light dur- 
ing the entire year in the face of the large home de- 
mand, which prosperous business conditions would 
naturally create, has proved surprising to those follow- 
ing closely the commercial developments of the year. 
The importation of a fall year’s supply of wool, sugar, 
and other articles of that class just prior to the enact- 
ment of the Dingley law naturally had a marked effect 
in reducing the imports in the closing months of the 
calendar year 1897; but that the imports of the closing 
months of 1898 should remain as low as those of 1897 is 
a matter of very considerable surprise. = 
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A WATER-FEEDING DEVICE FOR GRINDING- the grinding-wheel, but is rotated thereby, with the 
WHEELS. result that the grinding- wheel is wet only when in use 


There has recently been patented by George J. Rid-| and that the connection between the wheel and disk is 
not disturbed by uneven wear. 

: >> —___- 

A NEW WAY OF CONSTRUCTING DRAWBRIDGES. 

In drawbridges of the swinging and revolving type, 
| as at present constructed, considerable time is lost by 
the slowness of operation of the draws. In order to 
overcome this objection, William L. Sampson, of Ocean 
Grove. N. J.. bas constructed a drawbridge which con- 
sists primarily of movable cantilever spans having in- 
clines, and aprons adapted to be engaged by the in- 
clines and swung into an angular position. 

Of the accompanying illustrations, Fig. 1 is a side 
elevation of the bridge, showing the draw closed ; Fig. 
2 isasimilar view, showing the draw open; Fig. 3 is 
an enlarged section of the adjacent ends of the spans 
| locked together; and Fig. 4is an enlarged transverse 
section of the base of the span locked to the abutment. 

The cantilever spans of the bridge are constructed 
to travel toward and from each other on foundations 
extending above the water-level. In order to impart 
this movement to the spans, a rope or chain, passing 
through a tunnel or conduit in the bed of the river, is 
connected with the ends of the spans and with a drum 


ley, of Auburn, N. Y., a novel method of feeding water 


to grinding-wheels, whereby many objections hitherto 


overcome 


encountered are 


The grinding-wheel itself is mounted in the usual 








on shore driven by suitable machinery. 
When the spans are in closed position, their two 


shore ends abut on the anrons; and since the aprons 
are in turn hinged to the abutments, a continuous 
bridge is formed from shore to shore. The aprons at 
their under sides are provided with wheels normally 
resting on tracks and adapted to travel up the inclines 
of the spans. An engineer stationed in a power-house 
on shore can readily move the spans from the abut- 
ments to close the waterway or toward the abutments 
to open the waterway, in which latter position the 
aprons will be raised. 

In order to lock the spans securely in place when 
the waterway is closed, and to prevent all lateral 
movement, the outer trusses are provided with heels 
extending upon the floors of the opposite spans as 
shown in Fig. 3. Locking bolts engage the heels and 
the floors of the spans, and a second set of bolts con- 
nected with the first-named bolts engage registering 
grinding-wheel, but not in con- The bolts 
eding disk is mounted and | are controlled by the engineer through the medium of 





RIDLEY'’S GRINDING-WHEEL. 





manner. Below the | recesses in the timber of adjacent trusses. 


tact therewith, a water 


partially submerged ina reservoir containing water. | ropes. 
The disk and grinding-wheel are driven by a belt run-| The inner ends of the spans are also adapted to be 
ning over pulleys on the wheel and disk shafts. | locked in place when the bridge is closed, and for this 
The emery-wheel is covered by a hood. so that no| purpose, the device shown in Fig. 4 has been 
water can be scattered about while the wheel is in | devised. The arrangement consists of movable bars 
operation. The hood extends down and covers the|on the base of each span, each bar being provided 
feed disk. A slide is mounted in guides so that it may | with pintles. Fixed eyes on the side walls of the 
be inserted between the emery-wheel and the feed- | abutments are adapted to be engaged by the pintles. 
disk | By means of arope and operating lever the engineer 


When the grinding-wheel is rotated, the feed-disk | can simultaneously move the bars in order to shift the 








inner ends abut against each other, and the outer or}, 





AN IMPROVED STEAM-BOILER. 

In the accompanying illustration we present a novel 
steam-boiler in which an inner and outer shell are pro- 
vided, the inner shell being open at the bottom and 
designed to collect the steam, and the space between 
the inner and outer shells being filled with water. 
When heat is applied to the outer cylinder, the bottom- 
less inner shel! will be filled with steam : the air will be 
exhausted; the space between the cylinders will be 
filled with water ; and the exterior surface of the outer 
shell will be enveloped by flame or heat. The steam 
generated within the interior cylinder maintains by 
its pressure a thin layer of water on the bottom, the 





STAUBER’S STEAM-BOILER. 


interior cylinder acting somewhat like an inverted bell- 
jar. When the fire decreases in intensity, the interior 
cylinder becomes partly filled with water; when the 
heat is at its maximum temperature, the water is forced 
out of the interiorcylinder. The inventor of this boiler, 
Benjamin T. Stauber, of Jewell City, Kan., claims for 
his invention cheapness of construction, a saving of 
fuel, and ability to raise steam rapidly and to make 
large reductions of steam without blowing off. By 
the addition of an air supply pipe, air can be heated 
in the interior shell, and supplied? in the usual 
manner. 





—>+or+oe 


A New Power Scheme for Niagara, 


New York and Buffalo men have organized a com- 
pany for the purpose of developing the great power 
of the whirlpool rapids by means of a canal which shall 






















































































‘ | . . . 
is also rotated, and the water which is lifted from! pintles in and out of locking engagement with the 
the reservoir will be thrown by centrifugal force | eyes. be built inside or beneath the tracks of the gorge 
against the grinding-wheel. The amount of waterthus| The special advantages of this bridge are the simpli-| road. This canal will be 530 feet long and 100 feet 
eupplied to the wheel may be regulated by moving the| city of its construction and the time saved in opening| wide. It will be capable of furnishing 35,000 horse 
slide in or out | and closing the draws. Not only is the invention appli-| power at the whirlpool under 45 feet head. It is 
In this device the feed-wheel is not in contact with | cable to bridges, but to viaducts and crossings as well. | thought that the cost will be about $2,000,000, 
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SIDE ELEVATIONS OF 








SAMPSON’S BRIDGE, SHOWING THE DRAW CLOSED AND OPEN, 
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THE HOADLEY-KENIGHT COMPRESSED AIR MOTOR. 
In our last issue we gave some account of the devel 
»pment of compressed air traction on the streets of New 


York city, and drew attention to the fact that experi- | The hot wate 


mental and prac- 
tical work in this 
jireetion had 
done with 
motors, one 
known as the 
Hardie motor 
aving been run 


been 


two 





Scientific Americ 





—_____ 





the seats in the car. From these it is led by a com- 
bined throttle and reducing valve, at a pressure of 320 
pounds to the square inch, to a coil which is located 
within the hot water tank, in which the water is under 
a pressure of be 

and 3800 
poun ds to the 
inch. In 
through 


sure cylinders 8 inches, and the common stroke is 6 
The crankshaft carries a 9inch pinion which 
;| meshes into a 23-inch gear-wbeel on the axle of the car. 
r tank is placed transversely to the truck 


inches, 


tween 225 


square 
passing 
the coil the tem 
perature of the 
air is raised to an 


mn several cars extent which 
mm the One Hun- greatly increases 
ired and Twenty- its capacity. On 
fifth Street its way from the 
line of the coil to the high 
Third Av e nue a pressure cylinder 
Street Railway » a spray of hot 
Compan oo = ie ey water is thrown 
the other, built } rhe 

pt my COMPOUND, COMPRESSED AIR MOTOR TRUCK, AS USED ON STREET RAILWAYS. sa ake ts 
ley - Knight pat- t is immediately 


ents, having shown good results in operating several 


ars on the Lanox Avenue branch of the Metropolitan | 


Street Railway Company’s system. In the Hardie 
motor compressed air is used in a single, two-cylinder, 





AUTOMOBILE CARRIAGE DRIVEN BY COMPRESSED 


It is carried in steel reservoirs, 
located under the seats of the car, and on its way from 
the reservoir to the motor the air is heated by passing 
it through a tank of hot water, stored under a pres- 
sure of several hundred pounds to the square inch. 
The Hoadley-Knight motor differs from the Hardie 
type chiefly in the methods of heating the air and in the 
fact that the motor ison the compound system. Thesu- 
perior results obtained with the Hoadley type have led to 
a combination of two companies into the new American 


high-pressure engine. 


Air Power Company, which controls all the patents of 
both systems, and is now actively engaged in building 


and supplying the Hoadley-Knight motors for all 
Classes of work. 
Our illustrations show a plan view and a_photo- 


graphie repraduction of one of the motors which was 
successfully at work on the Lenox Avenne line. It will 
be seen that the truck is of the type ordinarily used 
for electric cars, and it is one of the advantages of this 
compressed air motor that it not involve any 
structural alterations to the truck to put it in place. 
The weight of the car when it is « quipped is about the 
same as that of an electric car, the car body weighing 
6.500 pounds, the truck 4,500 pounds, the reservoirs 
4,600 pounds, the complete motor 3,000 pounds, and the 
other fittings bringing the total weight of the car up 
to between 18.000 and 19,000 pounds. 

[t will be seen from the plans that the power is ap- 
plied to both axles, the high pressure cylinders driv- 
ing one axle and the low pressure cylinders the other. 
The cylinders are, in each ease, attached to the outside 
ofa strong, ecast-steel casing, which entirely incloses 
the moving parts of the motors. The lower part of the 
casings in each case serves to bold a bath of oil, which 


does 


renders the engine self-lubricating and, because of the 
close-fitting eover, entirely dust-proof. The high pres- 
sure cylinders are 4 inches in diameter, the low pres- 





| 


}and between the cylinders, as shown in the engraving | converted into vapor. The combined steam and com 


of the complete truck. The supply of compressed air, pressed air then enter the high pressure cylinder. The 
stored at 2.400 pounds pressure, is carried in a set of | high pressure exhaust is heated by passing it through 
cylindrical steel reservoirs, which are placed beneath | the hot water coil, and before the reheated air enters 
the pressure cylinders, another spray of hot 
water is injected into it. The temperature of the air as 
it issues from the low pressure exhaust is sufficient to 


low 


prevent any troubie from freezing and choking up the 
exhaust passages. 

The power is controlled by a single lever at either 
end of the car. When it 
tion, the car is propelled ata speed corresponding to 
When 
the lever is reversed, the car is stopped, and a further 
movement in the direction will reverse the 
motors. With regard to efficiency, it may be said that, 
in the diagrams showing the work of compression and 


is thrown over in one direc 
the distance through which the lever is moved. 


. 
reverse 


expansion, the area of the compression cards is 2015 
square inches, and the area of the eards of both high 
‘227 from 


and low pressure cylinders is 1°227 square inches ; 
which it is seen the compound compressed air motor 
It found that, 
owing to certain losses not shown in the diagrams, as a 
matter of fact, about 35 per cent of the indieated power 
of the compressors is delivered on the axle of the car 
in driving the motor. Fifty per cent of this economy) 


is estimated to be due to the reheater, and careful tests 


shows an efficiency of 60°9. has been 


have shown that the cost of reheating is about one 
fifth the cost of compressing the air. 
to forty pounds of free air to drive a nine-ton twenty- 
four foot car, and the cost of compressing and reheating 


the air and of the maintenance of the motor works out 


It requires thirty 


as 2°9 cents per car mile. 

In view of the large amount of publicity which has 
been given during the last few weeks to the financial 
affairs of the motor company and what is known as 
the auto-truck company, the public would naturally be 
led to suppose that the auto-truck was in successful 
service on the streets of our large cities. This isnot the 
case. The only actual compressed air auto-truck in ex 
istence as far as we have been able to learn is the crude 
yard truck shown in the accompanying engraving 


AIR MOTOR, 


} 








AUTO-TRUCK FOR YARD, 


EXPERIMENTAL COMPRESSED AIR 
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The Hoadley-Knight motor, it is true, has been applied 
kind shown in our 
engraving, which has the appearance of being a com- 
but the auto-truck, 
Plans, however, 


to an automobile carriage of the 
pact and serviceable vehicle ; so 
called, exists as yet only upon paper 
have been prepared and the company has purchased 
the Rhode Island Locomotive Works for the purpose 
of manufacturing cars and motors. 

ee 


Smithsonian Lnstitution, 


Report of the 

The of Prof. 8. 
Smithsonian Institution, for the year ending June 30, 
1898, has just appeared. Following the precedent of 
has in the body of the report given a 
of the affairs of the Institution and its 


P. Ls 


report Langley, Secretary of the 


several years, he 
general account 
as usual, the report teems with interesting 
particulars of the splendid work which is to be accom- 
plished by this branch of the government service. The 
receipts for of which $56,400 


was derived from the interest of the permanent fund 


bureaus, and 


the vear were $67,178 
in the Treasury and $10,778.22 was received from mis- 
The 
amounts to $912,000 and is deposited in the Treasury of 


sources total permanent fund now 


, 
cellaneous 


the United States During the year 1897-98, Congress 


charged the Institution with the disbursement of ap 








the preserva 


preservation 


exchanges, ethnology, 
Museum, the 


maintenance of the buildings of 


propriations for 

the Nat 
eare of the collections 
the National Zoological Park, the Astro-Physical Ob 


c., in all $363,097 


of onal and 


tion 


st 
t 


servatory t 
The promotion of original research has always been | 
one of the proper functions of the Institution. Investi 


gations in the anthropological, biological, and geologi- 
eal divisions of science have been extensively earried 


ou through the departments of the National Museum 
and through the Bureau of American Ethnology, these 
lines of research being well represented by its bureaus 


It has remained for the Institution proper to Jevote its 





energies more specially to some of the physical sciences 
The secretary himself has carried on re 
searches in the solar spectrum which are 


' . 
jrepublie of 


| vided 


tution is enormous, and the quality of it is so high 
that there is no branch of the government service 
which is so widely and warmly recognized abroad as 
the Smithsonian. 


—o + 0 
Patented Works at the Paris 





Exposition, 

Fears have been entertained by some Awmerican 
manufacturers, who intend to have exhibits at the 
Paris Exposition, that their inventions, registered de- 
signs, trade marks, ete., will not be protected by the 
French government. It is satisfactory to note that 
Mr. A. 8. Capehart, Director of the Liberal Arts and 
Chemical Industries for the United States Commission 
to the Expo-ition, who recently returned from Paris, 
states that he was assured that the inventions, trade 
marks, ete., of the American exhibitors would be amply 
protected. Mr. Capehart has obtained considerable 
information in regard to the subject from the French 
authorities, which he will publish in a pamphlet which 
will by the commission for distribution 
among manufacturers. He states that the French law 
of 1868 is explicit, and that this law is incorporated in 
the organic act of the republic providing for the expo- 
sition. The law is in relation to all exhibitors, and 
guarantees ample protection to those who have not 
previously exhibited their manufactured articles in the 
France for a period of three calendar 
months next following the close of the exposition, pro- 
such exhibitor, within thirty days after the 
opening of such exposition, make or shall have made 
application for a patent. Mr. Capehart also quoted 
from the general rules and regulations of the exposi- 
tion. In the chapter concerning the protection of the 
exhibits are the following provisions : 

Section 70. No works of art, no products exhibited 
in the buildings, parks, or gardens, may be sketched, 
copied, or reproduced, in any way whatsoever, with- 


be issued 





out an authorization from the exhibitor countersigned | 


This is then filed off. After every trace of brown has 
been removed, the piece is immersed in a second solu- 
tion, taken out, dried, and filed as before. These alter- 
nating soakings and filings are repeated five or six 
times, until there is not a trace of rust left. The last 
filing and polishing leave it in the proper condition, 
and it is then ready for sale, unless it is to be mounted 
with gold or precious stones. It is very difficult to put 
on hinges, ete., as it is very hard to solder it properly. 
As only the most expert workmen can be employed, 
this accounts for the present very high price of the 
gun metal articles. It is an unfortunate quality of 
this beautiful substance that when exposed to much 
dampness it will rust after a time, despite the care 
with which it is made. 
—_—— oe Oo 
Viticulture in Russia, 

Although the results of last year’s grape harvest, es- 
pecially in the Crimea, were disappointing—a fact due 
to unfavorable weather and to the ravages of the 
phylloxera—viticulture in Russia has within the last 
fifteen years made enormous strides, says The English 
Mechanic. Atone time confined to the southeast of the 
Crimea, it now extends in a northerly and northeast- 
erly direction into the provinces of Kherson, Podolia, 
and Bessarabia, some of the plantations, notably that 
of Prinee Troubetzkoi, covering an area of 500 acres. 

In the government of Bessarabia,in particular, the 
progress made, according to the acting British consul- 
general at Odessa, has been very marked, both in the 
extent of land under cultivation and in the quality of 
wines produced. The former fact is brought out by a 
comparison of the area under cultivation in 1893, which 
amounted to 108,000 acres, and that in 1897, which was 
175,000 acres. The latter fact is evident when we con- 
sider that a province which at one time produced only 
wine rated as very inferior has now gained a reputa- 
tion for the quality of its superior wines, which are 


| by the department of the director-general. The com-| quite equal to good quality Freneh wines, over which 


they have a considerable advantage in 
point of price. 





believed to be important, and the results 


The causes militating against the wine 
harvest in the Crimea have also been 








of which will shortly be published. The 
secretary has not wholly discontinued 
the studies he has made in regard to 
aerodromie experiments, and these have 
attracted the attention of cther depart 
ments so far that during the war with 


Spain a commission was directed by the 
War the Navy 


quire into them with a view of their possi 


Secretaries of und to in 





present in Bessarabia, so that the finer 
quality wines are this vear more limited 
in quantity and higher in price than ina 
good season. The quality of the Bessa- 




















rabian wines, both red and white—the 
red bearing a close resemblance to Bur- 
gundy, the white partaking of the nature 
of hock—should render them acceptable 
in England and other countries, and it is 











ble utility in war. The secretary's time 





is now so largely given up to administra 


eonfidently believed that in course of 





tive work that what he has been able to 
do 


done in hours which might be considered 
the 


these directions has been largely 


his own. Grants were made from 


Hodgkins Fund 
Meteorologi: 
fessors at 


the Blue Hill 
a number of pro-| 


for ecarrving on work at 


“al Observatory and to 


home and abroad for carrying on investiga- | 


tions upon the air and other g: 
the p 


ploration oecupies 


iSeS 


In an of organization of the Institution, ex- 


anu important part, and during the 


Indians have 
been conducted by the Bureau of Ethnology. and sev 


year investigations among American 
eral collaborators of the Institution bave made natural 
history explorations As 
of pam 
phlets, among which may be specially noted Dr. H. C. 
Bolton's * 


odicals,” 


Institution has 


interesting books and 


usnal, the 


published a number 


Catalogue of Seientifie and Technieal Peri- 
to 


The library quarters 


a& wonumental work, second onlv his 


“ Bibliography of Chemistry.” 
at Museu 


during the year nearly 5,000 volumes were added. 


the National have been and 


The 
Smithsonian deposit at the Library of Congress is 
known like 350,000 titles. and 
the work of classification and cataloguing is being act- 


increased, 


to number something 
ively carried on. 

At the International Congress of Orientalists, which 
was held in Paris, September, 1897, and at the Inter- 
held at 
Smithsonian 


national Geological Congress. St. 
burg, September, 1897, 


was represented by 


Institution 
The Institution par- 


the 


delewates, 


ticipated in the Tennessee Exposition by a proper ex- | 


hibit. 
received 4,141 lots of specimens, which inelude 
than 150,000 objects 


The Natioual Museum has, during the year, 
more 
This is worthy of special notice, 
as this increase is the largest during the last fifteen 
years, and it manifests a desire on the part of the 

to building up the collections. The 


publie aid 
vumber of specimens now recorded in all departments 


of the Museuia is considerably more than 4,000,000. 
Nine thousand four hundred and fourteen institu- 
tions in other countries are in communieation with 


institutions in the United States through the Smith- 
sonian Institution, and the Report is accompanied by 
a map showing the distribution of correspondence of 
the Smithsonian international exchange services. The 
weight of matter sent out during the vear exceeded 
150 tons and was distributed among 93 countries. 
Work has also proceeded on the National Zoological 
Park and at the Astro-Physical Laboratory. The 
amount of work carried on by the Smithsonian Insti- 


Peters- | 
| coatings wore off very rapidly, and for a while it 
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missioner-general may give permits for the reproduc- 
tion of ensemble views. 

Section 71. Exhibitors shall have all the rights and 
immunities granted by the law of May 23, 1868, as to 
the guarantee of inventions liable to be patented, and 
also of manufacturing designs, within the delays and 
subject to the conditions of the said law. 

———- 
Gun Metal for Jewelry. 

Gun metal is at the present time very popular for 
match boxes, cigarette cases, watch cases, lorgnettes, 
ete., for which silver has been the prime favorite for 
several years. The New York Tribune recently had 
an interesting article on the subject. 

Gun metal is made up not only in plain, undecorated 
form, but also in combination with gold, and is used 
in the handsomest pieces as a background for jewels. 
A quantity of gun-metal jewelry was imported from 
Europe a few months ago. A few manufacturers at 
once began experiments with a view to duplicating the 


| samme, but they soon found themselves not successful in 


obtaining the dull, soft luster which distinguishes the 
blackish surface of the metal. Lacquering, oxidizing, 
and varnish failed to give the desired finish, and the 


seemed as though the foreigners would enjoy their 
monopoly ; but at last an Italian who had been en- 
gaged many years in making fine jewelry in gold and 
silver, after a long series of experiments discovered the 
process, and, strange to say, he is almost the only man 
who can now produce a satisfactory article of this 
kind in this country. Naturally, he will not disclose 
the valuable secret, but he gave the writer of the arti- 
cle referred to a general idea of the method of treating 
the metal. He first procures the high-grade steel used 
by the government in the manufacture of artillery, so 
that it is really ‘gun metal,” and proceeds to fashion 
it into the various forms desired. The metal is then, 
of course, of the ordinary light gray color which char- 
acterizes steel, and to produce the dull black luster a 
long process of finishing must be undertaken. The 
workers refer to the first step in the process as “taking 
all the rast off the metal.” This is done by boiling it 
in hot acids. After being soaked for some time in one 


solution, the article is taken out and dried, when the 
rust appears upon it as a dull, reddish-brown coating. 








time Russian wine will compete with 
effect on the markets of Europe; in fact, 
it may be worthy of note that it figured 
in 1897 among the exports from South 
Russia, when the first shipment of the kind was made 
to the British Isles. The development of viticulture 
has led to the establishment in Odessa of two cham- 
pagne factories. One of these has not yet com- 
menced operations, but the other has been working 
under most favorable circumstances for some time, 
competing most successfully with French champagne. 
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The Launching of the Cruiser ** Albany.” 

The United States cruiser ** Albany,” which was pur- 
chased from Brazil about the middle of last March, was 
launched at Neweastle, England, on January 14. The 
vessel is the sister ship of the ** New Orleans,” which 
we have illustrated in the SCIENTIFIC AMERICAN for 
April 9, 1898. Her length is 330 feet; the moulded 
breadth is 43 feet 9 inches; the maximum draught is 
16 feet 10 inches; her displacement is 3,600 tons; the 
horse power is 7,500 ; and the coal capacity is 850 tons, 
giving a steaming radius of 8,000 miles. The armament 
consists of six 6-inch rapid-fire guns, four 4°7-inch 
rapid-fire guns inthe main battery. The secondary 
battery is composed of ten 6-pounders, four 1-pounders 
and four Maxim rapid-fire guns. The cruiser is also 
fitted with three torpedo tubes. Fortunately the ves- 
sel was purchased at a time when the construction 
eould be altered somewhat to adapt the vessel to our 
needs. The improvements are largely in the matter of 
ammunition hoists and in providing more comfortable 
quarters for the officers and crew, as a vessel which is in- 
tended forthe tropies is very uncomfortable in our north- 
ern climate, as has been found in the case of the ‘* New 
Orleans,” which was built for use in southern waters. 





—— Oe 

SZCZEPANIK, the Polish schoolmaster, who is the 
alleged inventor of the alleged instrument for enabling 
one to see an object at a distance clothed in the colors 
of nature, announces that by means of an electrical de- 
vice which he has invented, he ean, by it, with the 
aid of a beam of light, explode bombshells. Our con- 
temporary The Electrical Engineer, from which we 
glean this interesting intelligence, calls this ‘‘ another 
fern from Szezepanik’s garden.” The instrument which 
is supposed to annihilate distance and enable us 
to see our friends in foreign lands is known as the 
“ fernschr,” 
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Sorrespondence. 





Metallic Copper in Trees, 
, the Editor of the SCIENTIFIC AMERICAN: 
In a recent number of the SCIENTIFIC AMERICAN, 
ference was made to the occurrence of muriate of 
ypper in the roots of pine trees. 


mv observation reeently. An oak tree died in one of 


the parks of the city of Minneapolis, and while cutting | 
* e | 

up and removing the trunk, a peculiar copper-colored | 

So re- 


.owder was noticed as coming from the wood. 
arkably bright and beautifal and so abundant was 
his powder, that it immediately attracted attention. 
\nalyses indicated almost pure copper. Under the 
iicroscope, the powder appeared as flakes, the larger 
nes partly rolled up so as to fit in the pores of the 
wd. Some of these larger flakes, when unrolled, 
easured one and a half millimeters in diameter. 
Analyses of the wood showed certain parts of the 
ee to contain comparatively large quantities of the 
etal, while other parts contained only atrace. The 


iter rings contained nearly all of the metal, the heart | 


id the inner annual rings containing only a trace. 
‘he maximum amount of copper seemed to be in the 
urth and fifth annual rings from the bark. This 
art of the tree contained 4 milligrammes of copper per 
) grammes of wood, The origin of the metal has not 
vet been determined. 

GEORGE BELL FRANKFORTER. 
University of Minnesota, January 16, 1899. 
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Experiments in Aerial Navigation, 
To the Editor of the SCIENTIFIC AMERICAN : 

The announcement that the government of the 
United States has appropriated $25,000 for experiments 
in aerial navigation by the Board of Ordnance, under 
direction of General Greely, Chief Signal Officer, cannot 
but stimulate inventors. This is the first time in our 
history that any money has been directly appropriated 
for such purpose. 

Two months before the opening of our war with 
Spain, in communications to the Secretary of War and 
to the Chief Signal Officer, I urgently recommended the 
construction of several war balloons for captive obser- 
vations, and the creation of at least one aerial warship 
for observation and assault, to combine all the then 
existing features of Known value practically attain- 
able. 

The answer was that whereas the great advantages 
of a practical airship were realized, yet the depart- 
ment had then no funds for either construction of or 
experiments with an airship, and that in the matter of 
balloons, should the necessity arise, I would be further 
communicated with. The war followed, and found us 
utterly unprepared in the matter of aerial warfare and 
almost the same as to captive balloons for observation. 
As a result, I was called upon to speedily build twenty- 
one captive war balloons, ranging from the largest size 
suitable for such work to those exclusively used for 
signaling. Our war was too brief to bring these into 
action otherwise than as practicing apparatus for the 
balloon corps, under instruction of one of my selected 
aeronauts, at Tampa, Fla. - 

With an efficient apparatus, already in order, it was 
among the easy possibilities to discover Cervera’s fleet 
lying snug in Santiago Harbor, instead of our worry- 
ing weeks about a spook fleet threatening our coast, 
and wasting time and money in non-discovery, to say 
nothing of our chance of early observation, and inter- 
ception and capture without destroying it, as it escap- 
ed from Santiago Harbor. 

Our limited aeronautical equipment permitted only 
a preliminary observation of the defenses of Santiago 
by our bailoo 


1 signal corps just before the assault 


Was the subsequent advance of our captive balioon 80 
yards in front of our colamns a shrewd ** Yankee trick 

to draw the Spanish fire, and thereby distract the aim 
of their Mausers and artillery from our assault 
troops, by offering...stead 1: 
their praetiee at short rang 
Was thas as much in evidence and bor: 
as bravély in the front of. battle uy other standard, 
though it finally fell, woanded but not destroyed. 

As a matter of fact, under fair conditions, it is Very 
difficult to hit a distant captive balloon, and seareely 
possible to hit any balloon sailing free and high in air, 
and any wounds, however inflicted, can be repaired by 
& competent operative. 

Our past experience illustrates anew the old saying. 
“In time of peace prepare for war.” With funds now 
available, there is a great natural euriosity to know 
what may be done with them. Two systems present 
themselves for attaining aerial navigation. One, me- 
chanieal flight, by wings or aeroplanes and screw pro- 
pellers, 


ilurthy sky rget 
This balicon banner 


The other, a gas-buoyed vessel propelled by 
any means. Mechanieal flight has troubled men’s 
tinds for centuries before the balloon appeared. The 
balloon is the only means by which man has yet risen 
free from the ground. 

Of late costly experiments have been made with pro- 
pelled aeropianes, without achieving practical success in 





A peculiar case of | 
ie occurrence of copper in the plant world fell under 


Scientific American. 


carrying man aloft. Maxim, who has spent more money | cut or pierce, if well supported. Now it would seem, 
on the aeroplane than any other man, over $100,000, certainly, that if a needle could not be improved by 
| it is reported, recently declared in his lecture in New breaking off its point, or a razor by dulling its edge, or 
| York, reported in the SCIENTIFIC AMERICAN, Decem- | a cold chisel by cutting its tooth off square across, then 
ber 24, as a result of his experiments, that ‘* the aero-|a bullet would not have increased penetrating power 
| plane system would not be found sueceasful, but that a| by treating it likewise. 
totally different plan would be necessary,” the condi Whatever the practical reasons inay be for these ob 
tions attending a toy experiment not being akin to| tuse forms of projectiles in use, it became quickly evi- 
larger operations. Furthermore, he declares that in dent that for aerial navigation a tub or a globe or cone 
his opinion the sum of ** $25,000 will be found complete-| was unsuitable, and that it was of the utmost import- 
ly inadequate” to properly attempt the subject, and|ance to create a new form of air-piercing projectile 
that $100,000 or more will be necessary. whose bulk or uncouth form would not be a serious 
My own experiments, which inclade both of the svs 
tems, corroborate those of Maxim, though not approach- | desired. 
ing them in the matter of large expenditures upon the | extreme simplicity—the evolution of an entirely new air 
aeroplane alone. Indeed, I do not think that large ex-| vessel or projectile which evaded all aerial resistance in 
penditure is necessary in any experimental system for| theory, by having the ability to convert the resistance 
aerial navigation, as most of the tests are simple and lor air pressure in front to an equally propelling infla- 
| ay be cheaply made, and quite as successfully in a} ence applied to the rear to urge it forward in equal 
stall way as if larger. In this field I believe it to be a| degree. This I practically attained in a symmetrical 
fact that what will not succeed in a small wav will not | vessel containing and braced by hydrogen for preser- 
in a large way, so far as relates to mechanical flight or| vation of form and buoyancy, with space for other re- 
aeroplane buoyaney. The chief difficulty in aeroplane quisites, as motive power and supplies. This body re 
flight is the fact that buoyancy is entirely dependent | solves itself into a mathematical formula, governed en- 
upon aerial resistance, and this resistance devours] tirely by the two elements of its length and breadth, or 
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| feature when speed or economy in driving power was 
The problem finally narrowed itself to one of 


foree. 

To illustrate : 
seem that if a thin lath (1 inch by 4 feet’ were to be | mathematical fact. 
buoyed up by its swift passage through air, it should The success of aerial navigation at this moment seems 
naturally be projected lengthwise, like an arrow. The/| to be dependent upon a practical light motive power, 
facts are directly otherwise. The lath projected length-| of great force, and not upon any mystery of bird's 
wise would chiefly meet Tesistance and be buoyed | flight, or sustaining power of aeroplanes or special 
up by the air first touching its front under edge or| forms of screw or other propulsion. No complex sys 
surface, one inch wide, the remaining portion, trailing | tem of surface buoyancy known atjpresent has equaled 
rearward, being comparatively of little use, because | the work or prolonged stay in the air of the ordinary 
not meeting much resistance. On the other hand, if the| hydrogen balloon, while with equal motive power the 
whole long edge of the lath be projected broadside, with | gas vessel of superior form will give more prolonged 
| this front edge slightly elevated, it would be buoyed up | results, cover greater distance, carry greater weights, 


speed versus carrying power, great relative bulk being 
From common observation it would | impracticable with high speed as a purely physical and 


;ed to spring scales {i ing 


» its bullet marks | 


|along the whole 48 inches. Its resistance would, how 
ever, be much greater than one inch, say 48 times as| 
much, roughly speaking, but the entire weight of the | 
apparatus relative to effective buoyant surface would | 
be less than with the first experiment. 

The construction of a bird’s wing is based on this| 
|law, and it is composed of single narrow feathers, 
| which are in turn composed of minute slats, like com 
| mon blinds, overlapping and separable, and capable of | 
| presenting many times the effective aerial resistance of 


‘ 
a single united surface. 


This mode of wing or aeroplane construction has 
limitations, however, and its economically effective 
range does not appear to exceed 2 inches in width for | 
|any bird’s feathers, while the wing of the largest bird 
seldom exceeds a few inches in width and is never a 
few feet wide from front to rear when extended in 
| flight. The only resource, then, is in the multiplication 
of wings or feathers or lath surface drifting edgewise, 
|upborne by aerial resistance. The effective aeroplane 
must of necessity become a vast, subdivided, and com- 
plex system, possessing great surface in order to buoy 
| up great weights, and this requires powerful propelling 
| foree sustaining it in swift flight, as it cannot pause a 
| single instant without falling. Besides its effective 
buoyant surface, its power mechanism and propellers | 
| possess bulk, and consequently resisting surface not 
available for buoyancy. These observed facts have 
been the result of considerable practical experimenting | 
I regard them 





| which cost me more time than money, 
as inevitable and opposing conditions, 

Surface being the chief resisting factor, I next sought 
how to evade resistance. Given a necessary body, hull 
or ease for containing passengers, goods, and appliances 
for buoyaney or propulsion, what form should this 
body have? This inquiry seems to have escaped the 
research of most flying machine fanaties. 

1 began by building various forms of bodies and 
dragging them through still water or immersing them 
|in water currents while held by simple spring scales to 

nete the comparative pull or resistance. 

vant gas models like those forms found most vala-, 
floated them in air currents, attaéh: 
omparative pall. ATF 
xperiments, aud showed me 





able, and towed or 


these were quite ea 


that the two elements, air and water, were vasthyif 
ferent mediums in ir influence on bulls of vess« 
completely itnin: i them. 


These experiments were followed by a series for test. | 
ing swifter flights of bodies, including all forms of pro- 
jectiles, of equal weight and sectional area, impelled by 
ramrods fired from a spring gun of known force, for 
accurate comparison. Incidentally these bodies were 
fired into air, water, snow, sand, wood, ice, and metal | 
They revealed one fact which is a seathing | 


plates. 
criticism upon our imbecile system of modern bullets 
It was known at this time that if a} 





and cannon balls. 
slug or cylinder required or consumed a certain force | 
in overcoming air resistance, say for comparison 6 
| pounds, then a globe or hemisphere might only con- 
sume one-half this foree, or 3 pounds, while a cone of 
lsame sectional area might only need one-third of this 
force, or 2 pounds. Here investigation seemed to have 
stopped, though it is evident that the sharper a cutting 
tool or projectile became, the more effectively it could 


jany special varnish, but simply by 


}and entail more safety for the passenger than can the 


best aeroplane, using equal power and carrying a pass 
enger. With the 300 horse power steam motor of Maxim 
many of the gas vessel systeins invented in this coun 
try could have made a better showing than has any 


mechanical flight or propelled aeroplane system thus 


| far shown, the one fatal defect of all such systems be 


ing the inability to safely stop or hover in the air. It 
constantly risks destruction through irregularities or 
perturbations in air currents, or tarmoils in the air, 
while the gas vessel itself is beealmed during any storm 
when it ceases to urge itself forward or struggle against 
it. Its endurance becomes a matter of gas-holding 
power. Absolute imperviousness is insured, not by 
superimposed, 
multiple tissues of suitable varnish applied by ma 
chinery, by which all underlying microscopic pores are 
plugged up and overlaid by many succeeding filims too 
thin to reveal their total bulk to a micrometer caliper, 
yet denser than hydrogen and holding it prisoner. 
Hydrogen balloons built by me within the past vear 
had from eight to twelve such coats, with little increas 
ed weight after the first two coats, because applied 
smoothly and homogeneously, with every particie of 
surplus varnish removed to insure only the thinnest 
films, which are generally as effective as if thicker. 
Long voyages with gas vessels henceforth may depend 
entirely upon expert manipulation of supplies carried, 
as with snitable treatment little gas or ballast need be 
expelled. CARL E. MYERS. 
Frankfort, N. Y. 


4 Kefrigerating Plant,for Manila, 


The Chief Quartermaster of the Department of the 
Great Lakes, U. 8. A., bas invited proposals for the 
erection of a large refrigerating plant at Manila, for 
the use of the commissary department of the United 
States army in the Philippines. The plant as designed 
will be one of the largest of the kind ever built, and 


, will imelude a number of ice-making machines and 
‘ next I bara for a large cold-storaye pliant. The esi 


mated cost of the apparatus wil! be $100,000. The 

ld-storage rooms will Have a capacity of 1,200 tons of 
eet 1 150 tons of mutton, 100 tons ol vewetebies, 50 
ions of butter, and 50 tons of cauned goods. Speciai 


Troours are tu be : TV etiee of supplies, so 

that they will be kepi | condition: faretenths in j 
the tropieal climate. Under this arrangement soldier 
st all times will be furnished with sh meat and : 


ise within 
Bids will be 


other foods. The plant must be ready for 
six months after the contract is awarded. 

opened on February 1. 

—— ->+oere — 

Death of the Builder of the Transcaspian Railway. 

Gen. Michael Annenkoff, the distinguished Russian 

engineer, who constructed the Transeaspian Railway, 


lis dead. He was born in 1838 and had a military 


eareer. He was later assigned to the work of cou 
structing strategetic railways, and he soon distin- 
guished himself in this direction. He completed the 
great Transcaspian line. He was noted for the inge 
nuity and the process of construction which he 
ployed and the rapidity with which they were car 


ried on, 
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INVESTIGATIONS AT THE KEELY LABORATORY. 

In our last issue we noted the fact that the Keely 
laboratory, at 1420 North Twentieth Street, Philadel 
phia, Pa., had been examined by experts and that the 
discoveries seemed to confirm the views held by the 


mitted, and here a remarkable discovery was made. A 
steel sphere forty inches in diameter, weighing 6,625 
pounds, was found embedded in a pit underneath a 
trap. The sphere had two projections or trunnions ; 


Back of this was a room to which no one was ever ad- | 
| 28,000 pounds, or only one ton less than the powder 


specially made for the purpose. It was tested up to 


chamber pressure required in tests of United States 
ordnance. Steel tubes were also tested with this 


powerful hydraulic pump. The tubes were 9 inches 





SCIENTIFIC AMERICAN in 1884, that the phenomen: 
were produced through the medium of compressed air 


i| both had a hole through them : one of these holes had 


A representative of the SCIENTIFIC AMERICAN was at| the iron pipe shown in our small illustration, was open 


once sent to Philadelphia. and through the courtesy of and was of the proper size for charging the reservoir. 
Mr. Clarence B. Moore, who has the lease of the premises, | Midway between the two trunnions a small hole drilled 


unique photographs and diagrams were obtained 











The laboratory is an inconspicuous brick building 
two stories in height After Mr. Keely’s death the 
laboratory was given up, and ali the apparatus, wires, 
tubing. ete.. in fact everything which could be used asa 
clew to the scover' yf the principles underlying the 
alleged motor, but it is shown by the result that Keely 
had not tak anyone into his confidence, and accounts 
for even his supporters being ignorant of the existence 
of the remarkable things which we are to describe 
The investigations were carried out under the: ispices 
of the Philadelphia Press 
Every bit of flooring was ripped up and every nook and 
cranny explored in the floors, walls, and ceilings, and it 
was found that the building was honeycombed with | 
traps, holes for piping, ete., for earrying on the bogus Tapped End of Sphere, 
experiments Evervthing was conducted 5 
with such seerecy and ceremony, and the 


laboratory lent itself so admirably to the 











Exterior of Keely Laboratory. 





Plan of Second Floor of Laboratory. 


Exmeirion ROOM 
1S 516 tt 


/ 
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Three-ton Sphere Discovered Under the Building. 


f deception, that it is little wonder that this 


purposes o 


nineteenth century thaumaturgist should have been 


‘ ‘ 


successful r the border line between science and 
quaekery is alwavs attractive 

The ground floor has no cellar under it and at places 
the joists were s iwn away and the flooring had been 
removed and replaced in sections, forming what is 
known it Tage parlance as “traps.” Most of the 
spaces between the sawed joists were filled with ashes 
and here valuable finds of tabing and connections were 


rade lhe center room contains four traps and a pit. 


INVESTIGATIONS AT THE KEELY LABORATORY. 


| into the side of the sphere was found to be the proper 
size for connecting with one of the small brass tubes 
connecting with the second story. These tubes, while of 
small diameter and having a small bore, have very thick 
walls, showing that they could resist enormous pres- 
sure. Of course, the sphere possessed great strength 
and must have been an ideal storage reservoir for air 
or gas atagreat pressure. William Rickert, who was 
formerly employed in Keely’s laboratory, has come for- 
ward with valuable evidence. He says he helped to 
| test the steel sphere with a hydraulic pump which was 





in diameter and the bore was only 3inches. These 


been filled up and then faced off, and the other, near} were split with enormous pressure and the stockhold- 


ers and the general public believed that the tubes 
were burst by the “‘etheric vapor.” Mr. Rickert states 
that they ran tubes to the lever machine which indi- 
cated pressure, and one of the tubes recently discovered 
Mr. Rickert believes to be a tube running to that ma- 
chine. He also states that Keely never allowed the 
men to entirely complete any connection to the ma- 
chinery ; he assumed that part of the business himself. 
A very heavy iron pipe with high pressure joints, 134 
feet long, ran diagonally under the floor to a point in a 
trap in the front room. This was undoubtedly used in 
distributing the compressed air. The room where the 
sphere was discovered had a wooden ceiling nailed on 
to the joists, while in the front room the joists were ex- 
posed. This ceiling gave 16 inches of space, which, of 
course, gave an excellent opportunity for running tubes 
or concealing apparatus. The private room in the 
rear was used by Mr. Keely when resting from his 
arduous labors and was handsomely fitted up. 




















‘Front Exhibition Room, Showing Trap, Pipe Holes, and Operating Window. 





Threshold of Rear Exhibition Room, Showing 
Concealed Tube, A. 


The second floor was divided into an office and two 
exhibition rooms, where progress was reported at in- 
tervals. Sometimes the front exhibition room was 
used, but generally the rear exhibition room was util- 
ized. A small window connected the exhibition rooms 
and also the office. Keely would station himself be- 
hind the small window, ¢. connecting the exhibition 
rooms, and after asking the favored few who were al- 
lowed to see the manifestations what pressure they de- 
sired or what speed they wished, depending upon the 
nature of the apparatus which he was then exhibiting, 
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| 
he would then play a violin, a zither, or a harmonica to 


<et in motion the harmonic vibrations upon which he 
lepended for obtaining his remarkable manifestations 
lhe first exhibition room has many auger holes, which 
have been indicated by our artist. These holes were. 
ff eourse, hidden by the oilcloth which covered the 
floor, and one of the holes was covered with a piece of 
tin with a hole cut out of it the same size as the auger 
hole, as shown in the diagram at D. It is surmised 
that these holes, and specially the last one to which we 
have referred, permitted the “ etheric flow” 
pressed air from the receiver in the cellar to the ap- 
paratus on exhibition to be controlled by a spring 
valve operated by the foot. to 
1ave been located under the apparatus and doubtless 
iided in the experiments. 

The upper floor of the main exhibition room was 


canal on the Niecarag 
two practically con 
bankruptcy of both. 

HISTORICAL.—In 1 
in Paris, and, after 


of com 


Other holes seemed 


torn away during the investigation, and showed that 
of 
Keely’s lever machine passed under the joists, through 
the brick partition, under the threshold of the door 
it the point, A, connecting the two exhibition rooms. 


tubing of the same kind as the alleged “ wires” 


[his is in a way the most remarkable of the find, as it 
vas so carefully hidden in the brickwork, which had 
been removed The tubing ran through 
he brick partition under the steps, where it appar- 
ently descended into the room below, but this end was 
broken off. At the point, B, another piece of tubing 
was found running out into the front room from the 
rear room below. Those who assisted at the investi 
vation were Prof, A. W. Goodspeed, Prof. Carl Hering, 
Dr. M Miller, Mr. Moore and Mr. Sellers, and 

e investigations were so thorough and the results 
obtained were so satisfactory that it is to be hoped 
that, onee for all, the Keely motor may be considered 
to be exposed, though we have no doubt that, like the 
scotched snake, the tail may still continue to wiggle. 

i ae i 
THE NEW PANAMA CANAL. 
a broad difference between the 


and reset. 


t 


G. 


There Panama 


1s 





7.—The Work at Outlet of Culebra Cut on Pacific 


Canal as it actually is and the Panama Canal as it ex 
ists in the publie mind. It would be difficult to find 
another great undertaking about whose present status 
there is so much general ignorance or positive misin 
formation as there is concerning the artificial water- 
with which Ferdinand de Lesseps attempted to 
join the waters of the Atlantic and Pacific Oceans. It 

i matter of history how the distinguished French- 
man, emboldened by his success in cutting the Suez 
( undertook great sea-level cutting 
through the mountains of the Panama Isthmus and 
failed—the physical difficulties ot the project, assisted 
by gross corruption on the part of the promoters, 


way 


ana to open a 


serving to bankrupt the company when only a frag- 
ment of the sea-level scheme had been completed. 
"he odium of that ill-considered and worse executed 
project still attaches in the public mind to the Pana- 
ina Canal as such, and it is only the small minority, 
who have followed the subsequent course of events on 
the isthmus and are familiar with the heroic and suc- 
cessful attempts that have been made to bring order 
out of chaos, who. are alive to the fact that the new 
Panama Canal project ison a sound engineering and 
®nancial footing and is within a caleulable distance of 
sompletion. 

The present article is written for the purpose of 
putting the public in possession of the facts regarding 
the present status and future prospects of this 
undertaking. In view of the fact that one canal at 
the isthmus will be amply sufficient to accommodate 
the traffic, the question of the completion or abandon- 
nent of the Panama scheme becomes of supreme im- 
portance in considering the advisability of building a 


ua route, for the construction of |commended the building of a. sea-level canal from 





tiguous canals would méan the! Colon, on the Atlantic, to Panama, on the Pacific 
| Many of the best informed members of the congress, it 


| A, , 
should be said, considered that a sea-level scheme pre 


many difficulties and advocated 


879 an international congress met 
investigating various routes, re 





sented too a canal 











6.—French sixcavators at Work in the Emperador Out. 


= ——— with locks; but the influence of M. de Lesseps pre 
vailed and the sea-level route was adopted. The eal 
culated time for completion was set at twelve years, 


and the cost, including interest on capital, at $240, 
000,000. 

Now, when it is stated that the route of the proposed 
canal followed for over twenty-five miles a river which 
in the rainy season is subjected to enormous freshets 
and that in passing through the Cordillera mountains 
an excavation 8 miles in length and varying from 100 to 
325 feet in depth had to be made, it is evident that the 
first duty of De Lesseps was to secure the results of 
careful gagings of the rainfall, and to make elaborate 
the 


Neither of 


borings along the route of the canal to ascertain 
nature of the material to 
these precautions was taken, or if taken, were so in 
completely carried to the 
features of the scheme very much in the air. 
Work was begun in 1881. A amount of 
capital of the company was swallowed up in purchas 
in 


be excavated. 


out leave engineering 


as 


large the 
ing and placing along the line the necessary plant, 
constructing shelter for 15,000 laborers, and building 
the necessary workshops and hospitals. The 
opening up of the surface soil induced an appalli: 

thre 


first 


amount of sickness, and the enormous floods of 
Chagres River proved altogether beyond the control of 
the engineers. Moreover, 


rial in the great Culebra cut proved to be of a treacher 


the upper layers of mate 


Slope. 





8.—Rock Cut at La Corosita, 28 Miles from the Atlantic. 
THE NEW PANAMA CANAL.—PRESENT CONDITION OF THE WORK. 
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ous character, and the side slopes caved into the exca- 


vation faster than the material could be taken out. 
The hopelessness of the task of building a sea-level 
canal was by this time apparent, and the company de 


cided to adopt a new plan involving the constructior 


too late. The credit of | 


ot locks | ne decision came ton 

the company was not equal to the 
capital, and, in 1889, a receiver was appointed. At 
sum of $156,400 000 had been expended 
$88,600,000 had 


this date a 
upon the isthmus, of which about 
been put into excavation and embankment The 
commission which examined the companys affairs 
states ‘The enormous amount of material at hand 
ready to be utilized, the great number of works estab 
lished. lands received, labor actually expended, experi- 
euee gained, supplies laid in, preliminaries mapped | 


out, including the right of way, : 


raising of further 
|at the more important points, including the great Cul- 





| 
tre’ worth to the new | of the underlying material of the mountain. 
1.100 feet in length was driven along the axis of the} 


pany was largely due. They also determined to begin 
work on a considerable scale with a view to determin- 
ing exactly what quality of material would be encoun- 
tered in completing the excavations and building the 
various dams and locks. To this end a staff of one 
hundred and fifty engineers was placed in the field and 
a foree of several thousand men was put upon the work 


ebra cut through the divide. 

CULEBRA Cur.—The experience of the De Lesseps | 
engineers and the opinion of casual visitors to the 
Culebra cut had agreed in indicating that the caving | 
in of the loose material would prevent this great ditch 
from being suecessfully excavated. The new company 
accordingly concentrated a large force at this point and 





ence to the map (Fig. 9), it will be seen that the route 
of the canal, immediately after passing through the 
divide at Culebra, follows the course of the Obispo 
River, a tributary of the Chagres. At Obispo the 
canal enters the valley through which the latter river 
flows, and it follows this valley from mile 29 to mile 5, a 
distance of 24 miles. Now during the rainy season the 
Chagres is liable to enormous floods, which were such 
as to render the canal construction on the original lines 
a physical impossibility. 

The new company decided at the outset to abandon 
De Lesseps’ extravagant idea of a sea level canal and 
| substitute a system of locks. This decision opened up 
the question of a sufficient supply of water to compen 
sate for losses and supply the summit level. The floods 


at Emperador for the purpose of ascertaining the nature | of the Chagres evidently afforded an abundant supply, 
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least $00,000, 000 The receiver obtained 


company at 
extension of time from the Co- 


at this time a further 


canal and a dozen test pits 6 feet in diameter were sunk | possibility 


and the problem then took the form of an investigation 
of the amount of the Chagres River discharge and the 
of storing it in suitable reservoirs, which 
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\s Fd at various points through the eut down to the proposed | should at once serve to feed the summit level and to 
. Pa level of the bottom of the canal, and the shafts were | hold back the rush of the Chagres waters in times of 
flood. With the question of the Chagres control was 


connected by short tunnels. In short, the mass of ma- 


ome, a4 4 


il.—Cross-fection Through Alhajuela Dam. Height, in the regions where the worst caving had occurred 
164 feet. Base, 166 feet. Length of Crest, 936-7 feet. as to leave no doubt as to its actual composition. Al- 
together, in the past four years there has been taken 
lombian government. carrying the date to 1904; and a|out of the Culebra and Emperador cuts 3,924,000 cubic 
later concession of ix years extends the date of com-| yards of material, and the ¢ost of this survey by excava- 
pletion to the year 1910 tion has been over $4,000,000. It was costly, but abso 
uk New PANAMA CANAL. —In October, 1894, a new | lutely necessary to an exact estimate of the feasibility 
company was formed for the purpose of completing| and expense of completing the canal. The evidence 
the canal. It was organized with a cash capital of | thus acquired proves that the ** Culebra sliding moun- 
315,000,600, and, with a view to giving ita commanding |tain” does not exist. the excavation having passed 
position in the financial world, the stock was pur- | through the upper layer of loose material and reached 
chased by several of the leading financial institations | an argillaceous schist, below which, to the proposed 
in France, the whole $13,000,000 being actually paid | bed of the canal, is solid rock. At Emperador the ma 
in. The new company was officially reeognized and its | terial is less firm, but perfectly capable of control when 
titles, ete., duly confirmed by the Colombian govern | provided with proper drainage—a precaution wholly 
inent | neglected in the happy-go-lucky methods of the De 
On coming Into possession, the new owners very pro Lesseps regime. 
THE CONTROL OF THE RivER CHAGRES.—Another 
that complete study of the engineering features of the| problem to be solved by the new company was that of 
scheme, to the lack of which the failure of the old com-| the control of the turbulent Chagres River. By refer- 


perly determined that their first duty was to make 
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terial to be excavated was so thoroughly honeycombed | 
| summit level and the number and location of the vari- 





associated that of the most desirable elevation for the 


ous locks. 

This investigation was intrusted to 150 engineers, 
who, with their corps of assistants, have been oceupied 
for four years in exhaustive surveys, the total cost of 
which has amounted to $1,200,000. This ineluded, in 
addition to superintendence of the work at Culebra, 
extensive borings at the sites of the proposed dams 
and locks, sufficient to determine the exact nature of 
the whole site covered by their foundations; gagings 
of the river ; the complete cross-sectioning of the basins 
of the proposed storage and control reservoirs, together 
with every kind of research that is necessary to the de- 
termination of the feasibility and cost of an engineering 
work of this magnitude. The investigation has been 
carried out to the smallest details, the drawing of every 
culvert, bridge, ete., being worked out with such elabo 
ration that, on receipt of orders to go ahead with the 
work, these plans could be sent to the shops and the 





material ordered. We have had the pleasure of inspect 
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+ the engineering data, and we are free to admit that 
plans, profiles, maps, shop drawings, records, ete., 

» as complete as the most fastidious could ask for. 
“he new company has evidently laid the lesson of 
first failure to heart ; but, in order to give further 
ght to the findings of the engineers, it asked for 
appointment of a Technical Commission composed 
minent engineers of different nationalities, whose 
rience in similar work gave them special qualifica- 
s for passing upon the new surveys and plans, The 
rnational Commission included such men as Brig. - 
H. L. Abbot, Corps of Engineers, U. 8. A.; Mr. 
-cher, formerly Engineering Director of the Kiel 


Hal 


-hester Canal Company; Mr. A. Fteley, Chief En- 


er Aqueduct Commissioners, New York City; Mr. | the Paeifie. 
Skalkowski, formerly Director of Mines, Russia: | 


four of the former General Inspectors of Roads 
Bridges, France. 
s commission, organized in 1896, through some of 
embers has made personal inspection of the canal 
Isthmus and in addition to having at its disposal 
oeal records of rainfall and floods for the last 15 
for two years has made its own elaborate records 
infall and of the flow and floods of the Chagres, 
i has held over 100 sessions. It presented a unani- 


al 


Mr. Koch, engineering member of the same | length, 
1; Mr. W. Henry Hunter, Chief Engineer of the! down toa level 














this sea level stretch of the canal, the first 11°8 miles 
are navigable, the depth varying from 16°4 feet to 29°5 
feet, the finished depth. It has been excavated to the 
original width (see Fig. 5), and not much dredging will 
be necessary to complete it for the whole 15 miles to 
Bohio. After passing the locks the canal channel ex- 
tends for about 134¢ miles along the bed of the lake to 
Obispo, where two double locks (built like all the other 
| locks of the company upon a rock foundation) will ad- 
| nit vessels to the summit level 5 miles in length, where 
the bottom of the canal is 68°08 feet above mean sea 
jlevel. On the Pacific slope admission is gained at 
Paraiso by one double lock to a level 7,963 feet in 
and at Pedro-Miguel two double locks lead 





~ 


7,930 feet long, from which at Miraflores 
one double lock wi!l admit vessels to the tide level of 
This portion of the eanal is 7% miles in 


length. The depth of water in the locks will be 29°5 


| . 
feet and will not exceed 82°8 feet. 


It should be noted that the slopes of the canal, par- 
ticularly in the Culebra cut, are to be reveted with 
stone, and that the curvature of the canal is easy 
throughout, the smallest radius being 8,200 feet and the 
prevailing radius 9,843 feet. 

THE QUESTION OF HEALTH.—The Technical Com- 
mission examined carefully into the question of mor- 





report on December 2, 1898, which, considering | 
standing and experience of the members, is per | 
s the most representative and authoritative docu- | 
ment of the kind ever drawn up. 
(he report fully indorses the plans and estimates of 
if the new eanal. 
(ue NeW PANAMA CANAL.—The | International 
Commission find that the work on the canal is at pres- 
it two-fifths completed, that the cost to complete the 
vork ander the new plans will be $87,000,000. If 20 
ner cent be added for contingencies, the total cost is 
£102, 400,000, and the time for completion, not allowing 
for unprovements in methods of working and plant, is 
from eight to ten years. 
The canal forty-six miles in length. The map 


18 


Fig. 9) shows its location, and the profile (Fig. 10) shows 
by a dotted line the amount of excavation that has 


been done and by a fall line and shaded portions, the | 
excavation remaining to be done. The engineers 
drew up three designs for a canal with locks. In the 
first the summit level was to be 9634 feet; in the second, 
68°08 feet; and in the third, 32°4 feet above the sea 
level The technical commission recommends the 
‘cond, which is ‘he one shown in the map and profile. 
As the determination of the levels and number of 
locks is dependent upon the means taken to control 
and utilize the Chagres River, it will be well to ex- 
this control is secured by constructing 
dams, one at Alhajuela, in the upper 
about nine and one-third miles above the 
canal (see map), and the other at Bohio, at the end of 
the sea level length of the canal on the Atlantic side. 
The Bohio dam will be thrown across the Chagres val- 
ev ata point about half a mile to the left of the canal 
It will be of earth, upon a bed of compact 
The general features are shown in the cross- 
Fig. 12. The crest is 1,286 feet long, and the 
eXtreme height above the bed of the river is 754g feet, 
the foundation 9314 feet. This dam will 
create a vast artificial lake, which will extend thirteen 
aud a half miles to Obispo. Its lowest level will be 52°5 
t and its highest level, when the river isin flood, 65°5 
lhe channel of the canal will lie in the bed of this 
whieh will not only take care of a large part of 
flood waters, but will greatly reduce the amount of 
iVation necessary for the eanal. The other dam, at 
iajuela, will be built everywhere upon solid rock, 
will consist ot concrete masonry. Its crest, 936°75 
will be 134°5 feet above the river bed, and 164 
( above the lowest toundation 

his dam will be connected with the summit level 
by a feeder with a capacity of 6.605 gallons per second. 
lhe dam will also furnish energy for the electric light- 
ug of the canal and the electric operation of the locks, 


plain that 
two large 


Chagres, 


at Ubispo. 
clay 
; 


sect 


and above 


hike 


- 


On 


lhe storage capacity of the two artificial lakes thus 
formed will be 66,000,000 gallons, which provides a wide 
iargin of safety, as shown by careful records, over any 
possible flood discharges of the river. The records of 
‘low of the upper Chagres have demonstrated that 
surplus quantity of water impounded during the 
tiny season by the Alhajuela dam will be many times 


‘s great as will be necessary to supply the summit 
le 


vel during the dry season. 

Commencing at Colon on the Atlantic, the first sec- 
of the canal, 15 miles in length, is tidal up to the 
‘wo doable loeks at Bohio, by which vessels will pass 
into the Chagres River lake. These locks are of inasonry 
‘ia will be bailt apon rock foundations, as will all 
‘he locks of the canal. The deep cut shown in Fig. 3 
's the site of the Bohio locks. The Obispo dam will be 
alfa mile to the left of the locks in the bend of the 
iagres River, which river is seen in the foreground of 
iS same illustration. The working length of the 
‘Ks will be 738°22 feet, the width of one of the twin 
locks being 82°02 feet and of the other 59°05 feet. Of 


t 


( 








up on a fish hook. 
tenia, probably Holtenia Carpenteria, about twelve 


inches in height and nearly six in diameter ; the long 
glass-like roots had been torn off when it was brought 
up. 
pine ; long needle-like spicules standing out all over it, 
the longest three inches in length, needles so sharp and 
brittle that it was difficult to hold or touch the sponge, 
and at a glance it resembled some odd or fanciful cactus. 


tality and concluded that the elimatie dangers have 
been exaggerated. It is true that, during the first years 
of operation, owing to carelessness as to sanitation, 
the employment of races not used to hard labor in the 
tropics, and the fact that surface ground full of fever 
germs was heing opened, the loss of life was serious. 
Of late years, however, owing to the employment 
of negroes from the British Antilles used 


who are 


to the climatic conditions, and as a result of the fact 


GLASS SPONGE FROM SANTA CATALINA ISLAND, CAL. 


that the excavation is in the deeper rock formations, 
the amount of sickness is not abnormal. 

RELATIONS OF THE NEW TO THE OLD CANAL 
CoMPANY.—In conclusion, answering the inevitable 
question as to the relation of the new company to the 
financial burdens of the old company, we can say briefly 
that the old bondholders have no control over the 
new company, the receiver turning the property over 
to the latter upon the condition that the old bond- 
holders were to have an interest in the profits (after 
the payment of operating expenses, depreciation, inter- 


est on construction bonds and dividend on new capital) 
to the extent of 60 per cent. 


—><+ & +a 
GLASS SPONGES. 
BY PROF. CHARLES FREDERICK HOLDER. 


It is not generally known that the beautiful animals 


known as glass sponges are found within the borders 
of the United States, yet one species at least iscommon, 
though rarely taken, off the coast of the Southern Cali- 
fornian islands, especially on the so-called grouper 
banks of Santa Catalina, where fishing is carried on 
in water five hundred or six hundred feet deep. 


It was here that the attractive specimen shown in 


the accompanying illustration was found, being brought 


The sponge was a species of Hol- 


In appearance the sponge was a veritable porcu- 


The sponge was vase shaped, and would hold three 





Ei a . . 

| | their claws protruding through the opening, creating 
| | much wonder among the uninitiated as to how they 
I | obtained ingress into the glassy prison. 


! | seems, in fact, more remarkable than the breeding of the 


| powder, recorded by the writer in the Proceedings of 
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opening at the top sufficiently large to admit the 
closed hand. The long spicules reaching out from it 
presented a splendid appearance when held up to the 
sun, and resembled glossy hairs, gleaming and scintil 
lating wherever the sun flashed along their surfaces. 
Many of the spicules were overgrown with an attrac 
tive coralline, so that they appeared branched like the 
limbs of atree. In these mimie branches hung pend- 
ent wany miniature pink-hued star fishes and shrimps, 
while fastened to them, coiled and interlaced, were the 
barrow-like egg cases of a skate. These are shown in 
the illustration. 

Vhat these sponges are fairly common in deep water 
offshore is evident by the small often 
brought up and the pieces found on the outer islands, 
but never before has so large 


specimens 


especially San Nicolas ; 
and perfect a specimen been seen. 

The glass sponges are so called because their skele- 
ton, or the spicules, resemble glass, being formed of 
silica of 
glass. 

The most beautiful of the group is the Venus flower 
basket, or Euplectella aspergillum, which represents a 
vase of spun glass of the most beautiful description. 
When the first specimen was found it was sold ata 
fabulous price, and its true nature was not suspected. 
But finally a specimen was taken by a naturalist, who 
made the interesting discovery that the delicate and 


instead lime, and closely resembling spun 


fragile glass-like vase, that seemed to be the work of 
some cunning East Indian, was nothing more nor less 
than the skeleton of a sponge whose spicules were sili 
cious. In the water and alive the sponge is not an 
attractive object, being of a gray color and half buried 
in the mud, anchored by long glass-like streamers, 
But once dead and relieved of its covering, it becomes 
one of the most resplendent objects of the sea fairy 
vase, that might well have been modeled by the sea 


a 


gods as a gift to Venus. 

This sponge has the spicules so arranged that they 
present the appearance of squares. It 
top and sides, hollow in the interior, and is occasion 


is closed at the 


ally the prison of small crustaceans, which enter the in 
terstices when very young and unable to escape become 
prisoners for life, and in the skeleton may be seen with 





Another interesting glass sponge is Hyalonema, which 
resembles a glass rope. The sponge itself is a small 
cup, perched upon a long series of glass-like stems, 
which is buried in the mud. This was for a long time 
sold as the skeleton of the little coral polyps which are 
parasites on its stems. 

—____—_____® ++ .»___-___- - 
AN INSECT BREEDING IN CRUDE PETROLEUM. 
BY HOWARD, 


L. 0. 


In view of the extensive use of petroleum products 
for insecticidal purposes, the title of this article would 
That such a case should be found 





}seem paradoxical, 
cigarette beetle, Lasioderma serricorne, in pyrethrum 


the Entomological Society of Washington, volume i., 
page 37. 

At the meeting of the Boston Society of Natural 
History, January 22, 1879 (Proc. B. 8. N. H., volume xx., 
page 134) Dr. Hagen read a letter from a Mr. Dean to 
Henry Edwards, of Santa Cruz County, Cal., describ 
ing a small alkaline lake in the southeastern corner of 
Santa Cruz County, of 20 to 30 acres area, into which 
copious petroleum springs continually poured their 
contents, which, drying, formed masses of asphaltum 
overlying the soil and running down to the lake. The 
petroleum had forced passages through the asphaltum, 
forming little pools of about the consistence of molasses. 
Mr. Dean sent with the letter a number of flies of the 
genus Ephydra, which he had found sitting upon the 
petroleum and piled up upon one another in vast num- 
bers just like flies upon molasses, those underneath dy 
ing and becoming embedded in the petroleum and being 
succeeded by others, which, in turn, were pressed down 
into the liquid tar by those above. On approaching 
they would rise in a cloud about 2 feet above the petro 
leum, and, on being unmolested, would return and settle 
upon it. The dead flies were said to rise several inches 
deep above the liquid petroleum. Mr, Dean further 
stated that the flies appear to breed upon the water 
plants covering the surface of the lake, which are left 
inerusted with the salt and covered with the empty 
sheils of the insects, 

This is the only published note with which the writer 
is familiar which approaches in any way or is related 
to the ease which he is about tq deseribe. There seeins 
no doubt, however, that in this case the insect wax 
true Ephydra, possibly E. californica of Packard, which 
breeds upon water plants in the alkaline lakes of the 
far Western States. 

On May 20 of the past vear the writer received a 
letter from Mr. C. G. Kellogg, Seeretary of the Board 
of Hortieultural Commissioners for Los Angeles Coun 
ty, of Los Angeles, Cal . transmitting in alcohol some 
smail maggots, the natural habitat of which he wrote 





pints of fluid, bulging out in the center, with an 





was “in the old pools of crude petroleum oil that i: 
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wasted around the oil wells here in the city of Los 
“Angeles.” le further stated that there were any 
quantity of the maggots, and that he could furnish 
them by the gallon if necessary. The commissioners 
had been asked many times to name the insect, but 
could not do so, and wrote in search of information. 
Suspecting that these larve would prove to belong to 
t o famille Ephydridw, the species of which have a 
habit of breeding in extraordinary substances, we 
urged Mr. Kellogg to make an attempt to rear the 
adults. whieh he succeeded in doing July 9. A shal- 
low dish filled with erude oil containing about fifty of 
the maggots was placed ina flat box with a glass top 
on June 18. In nine days the first maggots were seen 
to emerge from the oil and crawl to the underside of 
the glass cover of the cage, where they pupated the 
following day. On July 9 the first adults were seen, 
having issued during the night, twenty-two days from 
the time of placing the maggots in the cage. Prior to 
this attempt, Mr. Kellogg had sent us specimens in 
crude petroleum, but naturally, owing to the shaking 
of the bottle on the trip, the maggots died from suffo- 
cation. Experiments made before shipment showed 
that. when the maggots were bottled upin a full bottle 
Although 
the writer has the most perfect confidence in the testi 
mony of Mr. Kellogg, and of his assistant, Mr. George 
Compere, gained through personal acquaintance and 


for twenty-four hours, they were killed 


extended correspondence, he was anxious to verify 





in this eimai and in alkaline lakes in the West; Teich- 
omyza in human urine; Notiphila on the stems of water 
plants ; Hydrellia in the sap of trees ; Pelina and Pary- 
dra in water—character of water not mentioned. It is 
obvious from this that the family is practically sub- 
aquatic in its larval stage. The larve of some forms 
possess branchiwe, while others breat he by means of 
protected anal stigmata which they oceasionally pro- 

trude for air above the surface of the water. This lat- 

ter method is the one by which the larva of the petro- 
leum maggot secures its air. Obviously the stigmata 
are very thoroughly protected, and when we consider 
that only this protected pair is fanctional there is, after 
all, nothing so very curious about the habit of the in- 
sect, since the insecticidal properties of j»-troleam de- 
pend upon the closing of the air holes or spiracles by 
the oil. The adult of the Psilopa breathing through 
normal spiracles is as readily killed by petroleum as 
any other insect. The question of the food of the lar- 
ve is not a difficult one, since in these petroleam pools 


oil men having been familiar with it for years. Dis- 
cussing the matter incidenta ly with Mr. Clifford Rich- 
ardson, Superintendent of Tests of the Barber Asphalt 
Paving Company, recently, Mr. Richardson stated that 
he had himself seen these maggots in California when 
visiting the West in the interest of his company, and 
called the writer’s attention to the fact that Mr. 8. F. 
Peckham, in his elaborate report on the production, 
technology, and uses of petroleum and its products, 
published in volume x. of the Tenth Census Reports, 
refers to the same occurrence as lending support to the 
theory that petroleum oils are of animal origin. The 
statement which we have just made regarding the 
probable food of the maggots, if true, would indicate 
that the presence of the maggots in petroleum has no 
possible bearing upon the question of the origin of 
this product. Not having made pe'sonal observations 
in the field, however, the writer is not in position to 
emphasize this point. 
The Current Supplement, 

The current SUPPLEMENT, No. 1205, is a particularly 
interesting number, owing to the diversity of the sub- 
jects treated in the articles. Probably the most impor- 
tant paper is ‘‘Ethies of Primitive Peoples,” a lecture 
by Dr. D. G. Brinton, specially reported. ‘* Mirage” 
isan interesting lecture by Major P. A. MacMahon, 
F.R.S. “ Brick and Clay in the Bible” is a curious ar- 
ticle and “Our Trade with Japan” and “ Our Trade with 
China,” and *‘Scotch Opinion of United States Goods ” 





the observations himself, and therefore su 
methods of 


solution was reached by the shipment of 


in moss perfectly saturated with crude oil. 


sent from Los Angeles August 27 and arri 
ington in good condition. 


issued 


This specimen, together with those previously reared 


i 


in Los Augeles, were submitted to Mr. D. W. Coquillett 


for studyv.and he has decided that the 


possesses this abnormal habit is a new species of the 
Epbydrid genus Psilopa, which he has named Psilopa 


petrolei 


There is no record in entomologieal literature of the 


habits of this genus Psilopa. Records of 


other Enhbvdrid genera are as follows : 


Halmopota in salt pits in Europe, the former in salt pits 


sending the insects to Washington. The 


On September 20 one adult 


ggested other 


the maggots 
They were 
ved in Wash- a 








PSILOPA PETROLEI, COQ. 


a, adult; b, antenna of same; ¢, side view of larva; d, dorsal view of 
same; ¢, ventral view of larval head; f, ventral plate on anal segment 





give timely articles on economic subjects. 
Pressure in Schools” is a letter by Dr. R. H. Thurs- 
ton. On the front page is a view of the French battle- 
ship “Jauréguiberry” at full speed. 


*-Over- 








troleum pools, however, has been known to others, the | inventions, index 
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RECENTLY PATENTED INVENTIONS | 


Agricultural implements, | 


POTATO DIGGER.—Roserr B. Parrerson, Lad- 


ing Mich The potato-Jigger of this inventor is de 
signed, not only t wtatoes, but also to sort them and 

leliver them t rites The digger has a revolublk 
aseorting-cylinder provided with peripheral pockets 
dapted to receive wotatoes, and with periph« ral open 
ings r ch w - potatoes may pase to the inte- 
jor he cy ler The potatoes, after having passed 
througn the cvlinder-openings, are conducted to a recep- 
tac The digging-fork is readily controlled by the 
driver v me of a crank-arm and rock shaft, and 
nav be reenlated ae the character of the soil may de- 
man 


Bicycle-Appliances, 


BIC YCLE-SUPPORT Wititasm F. Wriwiams. Lon- 
a England Phase invention provides improved means 
ya bicy when traveling very slowly or when 

ypped, may be maintained in an upright position. The 
support comelste s bracket having a vertical member 
fitted slide ap ar lown and to tarn open a spring 
rrounded tabular piliar which projects down from the 


nachine The frame has horizontal 
rme provided with rollers adapted to rest on the ground 
in order to afford the lateral enpport required. By pull 
Ing upon a cord, a er will be caused to bring the arms 


and r ere ft opera position 
} 


BURGLAR-ALARM Cnuantes T. Kunz, New 


York city The harglar-alarm is arranged eo that 
when an opening door presses down upon the device, 
a part will be released and canaed to explode a cap 
or cartricdie The alarm comprises a casing, a breech- 
block, a spring-actaated planger, and a latch for bolding 
the planger rhe planger. in operation, ie drawn back 
szainat the ree ance of its epring and heid by the latch 
A blank cartridge i# then placed in the breech-block. 
When pressure is exerted on the casing, the latch is re- | 


ger violently hurled by the spring 


Mechanical Devices, 
PUMP-GEAR Loum H Nreoras, Louleville, Ky 
The improved, hand-opersted ship's pump-gear provided 
by the present invention hes a «pring-beam adapted to | 
be connected with the app rend of the pamp-rod A 


link is connected with the pump-rod, and a crank ebaft 


is connected with the k and » provided with a driving 
pulley Over the # nental pulley-rim of a pivoted 
hand-levor, a rope ctends A pendulum and a fly- | 
wheel are secured on the shaft 


The operator, by mov- 
ever in one direction, starts the pendulam 
in the opposite direction, and the momentum acquired 


carries the lever to the end of the etroke 


ALVEOLI-AMPUTATING FORCEPS, —Dr nein’ 
B. Clement, Macon, Mise. A novel construction of 
forceps bas been devised by this inventor, for the pur 
pose of amputating or trimming the jagved edges of the 
ulveolar processes after the extraction of teeth. Of the 
two beake of the forceps, one bas an interior flat face, 
the other an interior concave face formed with a 
curved cutting edge. extending around the sides and 
ends and shutting against the flat face of the other beak 


The flat-face beak is tapered to a sharp, wedge-shaped 


end and ie made relatively thinner and of wider con- 


tour than the other beak, so as to project beyond the 
edge 


WRENCH.—Frank T. VeRHAREN, Spencer, Iowa. | 


The movable jaw of the wrench may be quickly adjusted 


on the toothed shank by means of an internally-toothed 


adjusting sleeve having a longitudinal groove on its inner 
side. This groove may be brought into register with the 
toothed edge of the shank to permit the sliding of the 
movable jaw to and from tbe fixed jaw. By turning the 
sleeve in an opposite direction, the teeth or threads on 
the jaw will be caused to interlock with those on the 
ehank. 

MACHINE FOR PICKING CURLED HAIR. — 
Epear Beers, Georgetown, Conn. This machine com- 
prises two sets of feed-rollera, one set being mounted rear- 
wardly of the other; a reciprocating comb rearwardly of 
each set of rollers; and mechanism consisting of a sectional 
shaft and clutches whereby both sets of feed-rollers may 
be operated while the other set is at rest. In operation the 
ropes of hair are fed between the rollers. At each down- 
ward stroke of the comb, the teeth will engage the ends 
of the rope and draw the hairs downward, so as to loosen 
the rope and to pick the hairs thoroughly. 


APPARATUS FOR CONCENTRATING AND AMAL- 
GAMATING PRECIOUS METALS. — Witttam W 
Hapersnam, Gainesville, Ga. In ordinary sluicing ope- 


| rations the heavier gold-particles are precipitated into 


sluice-boxes and are either united with the quicksilver 
in the riffles or raised on the bottom of the boxes, where- 
as the fine or flour gold is washed away and lost. To 
obviate this difficulty, this invention provides a con- 
struction of sluice boxes and riffles in combination with 
tubs, vessels, and wheels, the principle of which con- 
struction being that embraced in the action of water in 
streams in which eddies are formed, and in which the 
sediment carned off by the natural current is stayed and 
deporited, With the aid of a sodium amalgam, the miner 
is enabled to save the greater portion of the gold now 
loet, 

CIGAR-CUTTER AND MATCH-SAFE.—AnprREw 
R. Fossum, Cottonwood, Minn. To provide a com- 
bined cigar.cutter and match-safe arranged to cut the 
cigar and to deliver a match to the user, is the purpose of 





| of the scraper and having their ends arranged for clamp- 





| ware can be subjected to a uniform heat, is the purpose 


thix invention. The combined cigar-cutter and match- 


| safe has a manually-operated lever, which actuates | circular outer wall. The transverse wall is formed with 
a cutter. A match-picker in the form of a man is openings for the entrance and exit of the glassware 
mounted to turn, and is arranged to be ewung into an | 


inclined position to pick op a match. The move-| 


ment of the lever serves to turn and to swing the 
picker 

CAR-LOADING APPARATUS, 
West Superior, Wis. It te the object of this invention to 
provide an improved apparatus for loading rails and logs 


| upon cars, The apparatus includes three * horses” or 


movable supports, which are adapted for use either npon 
the ground or upon a flat-car. The horses have each a 
top section which is hinged and adapted to be thrown 
back for the purpose of lessening temporarily the height 


of thie support, so that the rails may slide into the car | 


by wravity. 


HYDRAULIC PROPELLER FOR SHIPS An- 
prew Piecuer, Savannah, Ga. Thies invention is an 
improved jet propeller, and consists of a rotatable 
screw or spiral blade propeller arranged in a tube tra- 
versing the vessel from stem to stern and taking in water 
at ite front end to discharge it at the other. The im- 
provements are found in the use of cut-off valves ar- 


Parr Operer, | 


| voluble wheels, a belt or cable passing over the wheels, 





———— 


ranged on each side of the screw, and other valves for 
controlling the admission of water from the hold, 

PAINTING MACHINE.—M. G. Barrier, Louis- 
ville, Miss. The painting machine i especially designed 
for painting high emoke-stacks, and consists of a guide- 
pulley having a support adapted to be hooked over the 
edge of astack, and a paint-box and brush attached 
thereto, suspended from the pulley. An operator below 
may, by manipulating the rope from which the paint- 
box is suspended, paint the sides of a tall stack. 


Miscellancous Inventions, 

LUBRICATOR, — Hetnrica Froporse, Bielefeld, 
Germany The present lubricator is especially applica- 
ble for use on cycle and similar bearings. The device is 
provided with a double closure for preventing dust from 
penetrating into the bearings, the inner closure being 
effected by a plug completely shutting off the lubricator- 
hole from the bearings, while the second additional 
closure is formed by a cover. 

DUMPING ATTACHMENT FOR WHEELED 
SCRAPERS.—Anson Titus, National City, Cal. In 
connection with the wheels of the scraper and the scoop, 
bars are used, mounted to slide at the rear end portion 


ing engagement with the wheels of the scraper in order 
to be automatically operated thereby. A lever is con- 
nected with both bars, and is arranged simultaneously to 
move the bars in opposite directions. 

TAILPIECE FOR STRINGED MUSICAL INSTRU- 
MENTS. --Grorer F. Wetts, Philadelphia, Pa, In 
most tailpieces the string is attached in such a manner that 
it is bent over a sharp edge ; so the string consequently 
soon breaks. In the present invention a plate is used, 





upon which a cam-lever or shoe is pivoted. The lever 
or shoe has a split at the toe adapted to receive ad 
knotted end of a string. The strain upo. the string is 
hence more nearly a direct pull. 

GLORY-HOLE. — Axprew Davpenmeyver, Nash- | 
ville, Tenn. To provide improvements in glory-holes 
for fire-polishing glassware, whereby a large amount of 


of this invention. The furnace used is provided with a 
heating-chamber having a transverse wall and a semi 


The outer wall is formed with a slot for the passage of 
the arms carrying the rotating supports for the glassware. 

SUSPENDERS.—Epwarp Dents, Green Bay, Wis, 
The suspenders have shoulder-straps provided at their 
ends with snap hooks carrying two chains or wires ar- 
ranged, respectively, at the sides of the wearer. The 
chains or wires are adapted to be connected with the 
trousers, 

GAME-APPAKATUS.—Cuaries Epwarps, Brook- 
lyn, New York city. This apparatus comprises two re- 
| 
and horizontally extending yielding arms secured to | 
the cable, each carrying a ball. The device is used by 
stationing a striker with a bat alongside one of the runs 
of the cable, eo that the ball is traveling toward him. As 
the ball approaches, he endeavors to hit it with a bat. 
By the curving of the ball’s path, this is sometimes very 
difficult, It may be made more difficult by causing the 
ball to travel in an undulating path. 


RUNNING-GEAR FOR VEHICLES.—Laravetre 
L. Nicwons, Inverness, Fla. The present invention pro- 





vides a durable connection between the reach of a vehi- 
cle and the forward axle and bolster without the aid of a 
king bolt, the connection being so effected that all the 
advantages of a fifth-wheel wil! be obtained and the 
running-gear will be rendered stronger than in the usual 
construction, A coupling is also provided which per- 
mits the use of a long or short reach. 

PROTECTIVE HEAD-SCREEN.— Henry E. Beacu. 
Grand Forks, Canada. To provide a combined cap and 
screen which can be worn without discomfort and 
which will serve as an effectual protection against mos- 
quitoes and other insects is the purpose of this inven- 
tion. The head-screen consists essentially of a globular 
screen inclosing a cap and adapted to surround the head 
of the wearer. 

DUMPING-VEHICLE.—Tuomas Hitu, Jersey City, 
N. J. In most dumping-vehicles, the body works from 
one especial bearing to another and rests on both at the 
same time until a second action in tilting is made in 
order to dump the load. In the present invention, there 
is no sliding motion and the dumping action 1s continu- 
ous, This is due to the fact that the vehicle-body of the 
present invention has its trunnions working in guides 
extended at an upward angle to metal boxes. 

NON-REFILLABLE BOTTLE.—Pamir J. Friep- 
nicH, Coytesville, N. J. The neck of the bottle has a 
tube in which are arranged two spiders, between which 
a valve-stem and vaive are adapted to move and to bx 
held normally in position by means of a ball and spring 
The bottle can be readily emptied, bat cannot be filled 
owing to the position of the ball on the valve-stem and 
the seating of the valve. 

CARBURETER.—Rosert D. Brapwey, Linchester. 
Md. This improved gas apparatus comprises a vertica! 
casing in which a frame ia arranged. On the frame an 
oil-pump and a vertically-movabie gas-receiver are ar 
ranged. In the frame a rotatable air-carbureting appar- 
atus is mounted and connected by mechanism with th 


| gas-receiver for automatically and intermittently rotat 
| ing the carbureter. The peculiar merit of the invention 


lies in the automatically-controlled generation of 4 
measurably-fixed aero carbon gas. 


Designs, 

SAD-IRON HOLDER. Gronce W. CLEWELL. 
Reading, Pa. The sad-iron holder of this inventor 
is inten led to be sunk into the ironing-board so that 
its supporting surface shall be flush with the board 
Hence, when one has finished ironing, the sad-iron 1 
not lifted from the board, but is merely pushed into th: 


| holder. 


GAS-METER- DIAPHRAGM HOOP. — Joun HEARNE 
Brooklyn, New York city, This hoop at the gas-inlet i 
provided with a shield in order to prevent the leather’+ 
being burnt during the process of soldering the hoop 
the diaphragm. 

HAND-WHEEL.-Joun Ormerop, Brooklyn, New 
York city. The leading feature of the design consist- 
in providing the wheel with a continuous chain 0! 
closely grouped spheres. The wheel is designed for us 
on sodawater fountains, and fits the form of the han 
better than the ordinary wheels. 

Nore.—Copies of any of these patents will be furn 
ished by Munn & Co, for 10 cents each. Please se! 
the name of the patentee, title of the invention, and de! 
of this paper. 





p 


mag 
ont 
A 

larg 
the 

ture 
whi 
para 
Mat 


dire 








| ¢BRUARY 4, 1899. | 


> rientific American, 














usiness and Personal. 


for insertion under this head is One Dollar a 
yr each imsertion; about eight words to a line, 
risements must be received at publication office 
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iron Works. Chicago. Catalogue free. 


Metal Polish. Indianapolis. Samples free. 
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price 
Minerals for examination should be distinctly 
nark 1oereu 
7581) E.R. N. says: 1. Will you kindly 
publish in your paper how compressed yeast is made? 
\. Indian corn, barley, and rye (ail sprouting) are pow- 


d, and then macerated in water at a tem- 
ture of from 149° to 167° F, Saccharification takes 
takes place in a few hours, when the liquor is racked off 
ind allowed to clear, and fermentation is set up by the 
yeast. Car- 
ackl is disengaged during the process with so 
much rapidity that the globules of yeast are thrown up 
the gas, and remain floating on the surface, where 
form a thick scum, The latter is carefully re- 
{ and constitutes the best and purest yeast, which, 
lrained and compressed in a hydraulic press, can 
kept from eight to fifteen days, according to the 
2. A formula for making a leather cement. A, 
his is made by mixing 10 parts of bisulphide of carbon 
with | part of oil of turpentine, and then adding enough 
gutta percha, cut into small pieces, to make a tough, 
thickly-flowing liquid. One essential prerequisite to a 
orough union of the parts consists in freedom of the 
surfaces to be joined from grease. This may be insured 
£acloth apon the part to be joined and apply- 
‘iron fora time. The cement is then applied to 
‘ pieces, the surfaces brought in contact, and pres- 
| till the joint is dry. 


R. J. W. asks whether Mason's 
of hygrometry is the correct one. A. Mason's 
srometer is a wetand dry bulb thermometer whose 
ines taken together give the relative humidity of the 
ir. There is no better method known for finding it. 

Meteorology,” price $3, Ganot’s “* Physics,” 
for reliable data on this pomt. 


E. W. M., China, asks: In an 
‘notor is the chief attraction or pull of the field 
‘s exerted on the currents circulating in the wires 
‘rimature or on the magnetism excited in its core? 
\. The current around the field of a motor produces a 
lange number of lines of force across the space in which 
he armature is to turn. The current through the arma- 
is of a motor is so directed that the lines of force 
it produces,in their effort to place themselves 
with the lines of force of the field, twist the ar- 
. ‘ture around. The commutator, if the motor uses the 
“rect current, acts so as to shift the current from coil to 
: ‘nd maintain the twist, or torque, as it is called, in- 
tely. The iron core of the armature is used because 

s of force pass through iron more easily than 
wh air or any other substance. 2. If the chief 
™cHon is on the magnetism in the core, would it 
‘n advantage to make the core with projecting 

s, the windings being between and wound up 
With the lugs? A. Armatures are often made 
- slots in which to wind the coils. 3. Is it practicable 
_ constraction of a motor to take advantage of the 
‘sion as well as the attraction between the field and 
armature ? A. There is attraction on one side of a 
for one pole and re puision from the opposite pole on 
pposite side. 4. How shall I wind a four-pole ar- 
‘e © ran as a motor in a two-pole field? A. Wind 

\t the poles shall be alternately plus and minus as 


lered and mixe 


help of a minute quantity of any ordinary 


bone 
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you go in either direction around the armature. 
four-post commutator, and join ends of the coils to its 


bars. 


(7584) R. H. B. 
mixture besides silver and 
the 


iron filings. 


asks : 


Marconi coherer in wireless telegraphy ? I have 
been using in my coherers (home-made) a mixture of sil- 
ver filings and carbon together with a small quantity of 
I dispense with resistance and choke coils 
and vse a simple good telegraph relay, 
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United States were Granted 


24, 1899, 
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made is extremely sensitive, the signals clear cut and de- | AgTicultural implement, 8. L. Allen +++ 618,316 
igive. The perce ., | Air brake, auerwas. . . 618,204 
cisive, 1e percentage of carbon is from about 45 to 50 | Air compressing apparatus, hydraulic, C. H. Tay- 

yercent. About 44 per cent of iron filings i sie OP anne naan as sateen cece ee 628.348 
I ™ " “ie af 2 of iron fi ings 's sufficic nt. Air com pressor, hydraulic, A. A. E. Sterzing.. 618,242 
Witb this mixture there is no need of any contrivance to | Alcohol, material for debasing, J. E. h Lane 618,207 

5 é rage ai 4 ‘ > mi : , | Auger handle, 8. F. Sawyer..... ° -»» 618,238 
regulate the pressure on the powde r. With the same Axle, divided car, 8. L. renney. * 618.200 
coherer I have telegraphed at short distances and through Bag See Horse nose or feed bag. 

TAS <i am : attery. See Secondary batter: 
brick walls at long distances, I mention these things Bearing, ball, Powdrill & Peet. 7 i ai Stel, 618,132 
simply for the help it may give to others experimenting | Bed lounge a aeemens, W. 1H. Burtiess. 618,264 
: les “ | r, process of an 
in this line, if, perchance, no better mixture has been recarbomisines 3. ‘a. ow _ 618,142 
found. A, We are unable to say what mixtures have | Bell. bicycle, G. J. Kraushaar.. 618,107 
ote ss Belt for sprocket wheels, driving, oO. HB. - Gentry. 618,083 

een tried. Belt shipper, C. Dawson........ 318,246 

cae - P Beverage mixer, J. L. Nelson.............. 618,122 
(7585) N. 8. J. writes: A correspond- | Bicycle, W. 0. Campbell......: 618,330 
: nf , Bicycle, M. C. Johnson............ 618,356 
ent in your issue of December 17 recalls to my mind ex- | Bicycle attac hment, M. Zack... 618,195 
seriments often made when I was re lad by rubbing | Bicycle saddle, KE. A. Smith.......-..-..... 618,240 
I I was a mere lad by rubbing Bicye les, means for propelling, C. H. Knight 618.206 
lumps of white sugar together in the dark. Let me add, | Boiler, D. B. Kennedy 618,357 
in further vindication is writer’ y » u- | Boiler dry pipe, H. L. Wiison.. -» 618,311 
tion of this writer's theory, that the lu Box. See Cigarette, cigar, or tobacco box. Tilt. 
minosity is mechanical rather than electric; that I have , ing box 
2 : hl aes Par 4 », | Box fastener. Be BR Tiss a ccnvesnonesssceanne 618,201 
often noticed with interest a similar phenomenon when | Boxes, mac hine for gluing on bottoms of wooden, 
two pieces of har. stone are rubbed together. That a C. H, Bump.. 618,375 

: r See Le 2 
it is not phosphorescence seems to be proved by the fact a yy og meng be Shade roller 
that the hght is in some cases quite red, I would sug- | B ———. in ein 

: | Brake. See Air brake. > . C 

gest that two disks of amorphous quartz arranged med brake. Vebitle brake. a ae, Coe 

mechanical friction would afford fine opportunity for | Burial casket and handle, W. H. Antes. - 618,159 
- 2 | Burner. y H proeareen burner. 
experiment because the light is very abundant; but! Button, L. A. tt. jovewsoveuscbanee 618.235 
even granite will produce it, The loss by friction in | camo. avon: @i + Bal eR AS ARES pe 
sme. i} }}}}}}} } } } } 3§© 2) i SS Be Ne SEER seeeesseseesesesseesesese , rr) 

any case Is trifling. Car coupling, B. W. Masterson.. 618,118 
Be | Car coupling, T. J. McBride. ‘ 618,121 
(7586) J. R. asks: 1. Why dol not get | Car door bracket, W. A. MeGuire..00020 00000... 618,282 
7 . - Car fender, street, 8. Joseph . 618,228 
any current from my shunt machine on short circuit? A. | Car, street railway, E. G. Allen 618,047 
A shunt machine will give no current on short circuit, be- | Carbureter, H. H. Hardy.... 618, 382 
“ - = Carbureter, A. G. “on.. 618, 108 
cause all of the voltage is lost in the armature circuitand | Carpet fastener, J. L. Fry..... ...........escees 618,228 
4 . ii steal e@ nine 5 . “on. | Carriage brake, tN D. P. Sammis.|.: 618,204 

none in the outside circuit, 2. Is there any way to con Carriage ventilator and heater, Burger & Wii. 
nect a single dynamo to a three-wire circuit? A. You | liams...... 618,199 

s s tc & ° . " ~y 
can connect the middle wire of the three-wire system } ‘ ae ee Cotton sack carrier. Luggage car- 
with one terminal of a dynamo and the two outside | 5 See Coin case. Display case. 

. . ‘ash register, » GL. soese oo coe Gl 
wires with the other. You, however, lose the advantage vasket Reobiamieme, EB ‘Voorhees. sanet ah iB 
of a three wire-circuit, as this makes it a double two-wire. | Cellular board, manufacture of, W. G. ¢ ‘hapin.. . 618,376 

: entrifugal bowl, Ashworth & Stevinson.. . 618,196 
Another way would be to wind the armature with two | (hair. See Convertible chair. 
circuits, one for one side and one for the other. By | “hair, W. . Wie pwenenesee sedseecennconsaoesensests 
hair, T. W. . eeece 


this means, however, the branches would have to be bal- 
anced, or the regulation would be very poor. 


CORRECTION. 
die should read * 
rated in watts. 


current at a pressnre of one volt. 
multiply the volts by the amperes, 


In answer to query 7545, volts per can- 
watts per candle.” 
One watt is the power of one ampe 


‘hairs, ete, back Or seat for, 
“‘hocoiate drop dippin 


‘hurn lid and dasher, 


: ‘lock, repeating alarm, A. Ju 
Electric 
re of | Cloisonne work, A. Navarein 
Tocalculate the watts, | Clothes drier, W. E. Nelson 
‘offee or tea extractor, R. H. 


‘oin case, H. Anderson.. 
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‘orn husker, F. Honisch... 
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‘orset fastening device 
‘otton sack carrier, W. ¢ 
See Car coupling. 
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ment, as the letter press Advertisements must be matter for producing enamel for refixing, T. 
received at Publication Office as early as Thursday | Cn aks these. ; ceseeees 618,166 
morning to appear in the fullowing week's issue. Dental plugger, R. Blum.. 618.3 
Derrick, oil well, ¥. i MENS noseaccescneeew. weenane 618.297 
Desk, L. H. Me Kee 618,180 
Foot power Desattartsing ond dephosphorizing ¢ coal or ores, 
Screw J. Keneve 618, 104 
* —_ mr Bs, J. Mendess 618,208 
«Cutting Diacetyl-indoxy! and making aa: ne, B. Heymann in Hn 
Disinfecting apparatus, J. A. Heany...... ‘ 318,349 | 
Lathes Automatic Display case, & s Te, . 618,160 
Cross feed Dredging and mining “ques us, M. Steinberg. 618,300 
Dredging machine, A “hompson. .. 618,148 
9 and 11-inch Swing. Dredging mac bine. power, C. L. Cloudman.. . 618,332 
N d Original Features | Drier. See Clothes drier. 
5 ca tw fo Ci talogue B. Drier, F. A. Hetherington................ 618,095 
> Send for Catatog Drill disk attachment, J. C. Lundy............... 618,110 
% Seneca Falls Mfg. Company, Driving gear, R. H. Hennemeier................... 618,174 
. 695 Water St., Seneca Falls, N. ¥. Dust pan holder, Coragnayie. W. A. Anderson.... 618,048 
oi —_ — ——_——--- | Dye, black sulfur, H. R. Vidal...................- 618,152 
Earth, apparatus for paetieg frozen auriferous, 
POWER & ES! SHAPERS, PLANERS DRILLS Bey Ue ME uninnne<ceesccccseutesetegusseoton 618,266 
a Ft) RM e eMC I eg | Kecentric. F. aaa ea ge ee ae 618.173 
a LOGUE FREE Educational appliance, Brodt & Mueller.......... 618,198 
SEBASTIAN LATHE CO 120 CULVERT ST CINCINNAT | eH | Educational device, i theccmvesinseuens . 618,14 
Electric motor control, W. M. Brown... . 618,168 
Electric motors, bearing for armature shafts of, 
WOODWORKING MACHINERY - } RE, aa < incon cesgnawiariberessrctvet 618,131 
e Electric switch, W. J. Ferguson.............. .. 618,380 
For Planing Mills, Carpenters, moctrie selective appara 8 . ‘Thompson... oe 

j j y y Electrical signal system uchanan. 618, 
Builders, Furniture, Chair, Vehicle, Electrieity, automatic switch for distribution of, 

Wheel and Spoke Makers, etc. Fe SE ircinveviecorsnccsndupessdessenseseses 618,175 
Correspondence Solicited. Elevator. See Pneuniatic elevator. 

- seheaen tahehenne Geet Blevator, R. C. Smith..............0.ecccccccesesveee 618,141 
Illustrated 312-page Catalog Elevator and conveyer, G. Haiss.. . 618,343 
to manufacturers and foremen. Elevator car, North yy 3° susongeuesonecse ppc 

Embalming apparatus, C. R. Drake......... . GIR 
THE ECAN co. End gate, wagon, J. J. Hayden............ .. 618,090 
327 to 347 West Front Street, Engine. See Gas engine. Rotar ry steam engine. 
CINCINNATI, Ono. Engines, automatic safety stop for, R. Kunz, Sr. 618,177 


ome, Worth of Too! Knowledge 


All about every known Tool for Ros 24 





STANDARD, 


Catalogue free. 


E. 8. Ritchie & Sons, Brookline, Mass. 


SHE 


THE DEFIANCE 


pom rae ‘ RERS 
wood WORK! NC MAC "4 NERY 


HANG 


‘A 
Sand Belt Machine 





Book is pocket size, 
with rounded edges. 


MONTGOMERY & Co. 
105 | Fulten Street. 


Physical and School ‘Apparatus 


GALVANOMETERS 


SINE, TANGENT, 
REFLECTING and WIEDEMANN 
GALVANOFIETERS . . 





SATISFACTION GUARANTEED 





Extractor. 
Fan motor, J. A. Craine. 
Faucet, F. Hawes. 


Fence post, G. A. Dieckmann. 
Fence post, D. Vaniman 


Game, war, Lang & Berger.. 


inche 
— Garbage holder, T. Albes 


Address 


Gas engine, E. E. 


New York. | Gas generator, acetylene, M. 





lene, L. C. 


Gate, 0. E. Potter.......... 
Gear, M. C. Johnson......... 

Gear, ebain, G. F. Sturgess... 
Generator. See Gas generat 
Glass press. R. P. Lippineott 


Governor cut 
Arnegaard (reissue) 





Gun, magazine, A. Wilsor 





Wle)sdate) — (reissue)......... 
OHI0,U.S.A 
F SPECIAL 


‘MACHINE 


FIANCE 


(reissue 
_———., ‘see Auger ‘handle. 


ha 
Harrow. 


Harvester, J. Macphail 





eS 
Feed water regulator, automatic, H. H. Dyke. 2 


Fertilizer distributer, Saunders & Parham 


Gas burner, ween =. Ez ‘Shaffer. 


Gas meter djaphragn, ‘Hearne & Lawes bonsote ‘i 


Gate fastener, C M. Weaver..... 


Gold separator. Jackson & Henley.. 
off for engines, variable, M. O. 


Grinding or corrugating machine, F. W. Wri 
Grinding wheel water feeding device, G. J. 


Gun, magazine bolt, D. D. “Miles 
Hammer, portable pneumatic, ri H. gonna. 
wammers machine, electrical, T. ¢ 


c BAGDAA. 0.0002 c00cccee 


See Coffee or tea extractor. 





trade. Descriptive cuts of each Filter and vetvigarater, combined, H. Giessel..... 

— rr prices. Send 2% = Filter apparatus, is 2 L. —~alemeeensed 

SS OnSs 50 Fire hose support, artin 

MONTGOMERY’S TOOL CATALOGUE | Fiue stopper, B. 5 Pinks todas acs 18.328 
5 with index at back. | Fly trap, A. W. / lien inp abueeonnes 18,37 

tJ Ri yh machinist and | Freezer, dry air, i Wis ME 44000009 60a0eden conn 618,115 

foreman of workshop or factory. The | Furnace. e Heating furnace. 

finest and most accurate illustrations. | Game counter, T. G. sowland abdddskenmebnekown 618,099 





EB. S 618,299 


618,061 


ue 


Gas generators. — water sunmiinel for acety- 


* 618,190 


618,178 
618,270 


11,711 
618,312 


or. 


right.. 





618, 100 
11,710 


. Robinson 


Tea or coffee pot 





Hasp lock, W. M. Valentine. . 
Hay rake one o eaeep, interchangeable horse and 
NT: hand BOE accrcc.coce soveseeceseses O18,117 
" Heater. yt itil heater ease 
Heating furnace, Barnes........ eesecovecers . 
ARGEST LINE IN THE WORL I y Heel, boot or shoe, H. O’sullivan pevonnaadesedibiee 618,127 


(Continued on page 78) 

































7,000 Guns in Stock 


WE SELL GuNs of every reputable 
American and foreign make, and 
give wholesale prices to everybody. 
We carry in stock 


Fishing Tackle and Sporting Goods 
amounting to a quarter of a million 
dollars. We can please the fancy of 
millionaires, or meet the demands 
of the poorest sportsman and an 
gler. Write for prices, or ask us to 
send you our Sporting Goods Cat- 
alogue. We load and sell over 


1,000,000 Hand Loaded Shells a Year 


Ask us to send you our — card 
of hand and machine loaded shells, 


We have 
The largest Gun Repair Shop in America 
We make guns, re-bore, re-stock, 


repair—in fact, alter a gun to suit 
the owner, and guarantee satisfac 
tion. Write for prices. 
MONTGOMERY WARD & CO. 
Originators of it to 120 Michigan Ave, 
the Catalogue Business cor. Madison St. ,Chicago 
MENTION THIS PUBLICATION WHEN WRITING 


0000000000000 ODOO OOO O00) 





for the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 

erally. Book marker and paper clip. = 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c, 
To be had of all booksellers, stationers 

and notion dealers, or by mai! on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Bafeyy 
Pin Co., »x 121, Bloomfield, N. J. 


3 ON 0218 





The most reliable general telephone 
apparatus manufacturers in the worid 


VICTOR TELEPHONES 


and general apparatus are scientifically 
correct and mechanically perfect—made 
to stand the test of time and severe ser- 
vice. Contain the finest material, work- 
mee 4 and finish. Victor apparatus 

ives highly efficient service. Send for our 

catalogue. The Victor Telephone 

Mfg. Co., 166 to 174 So. Clinton Street, 
Chicago. 


Buy Telephones 


THAT ARE GOOD--NOT “ CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran 
teeand instruments are beth good. 


WESTERN TELEPHONE CONSTRUCTION CO. 








260-254 South Clinton St., Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States, 


“‘american- -Hunnings”’ 
TELEPHONES. 


Transmitters, Magneto Bells and Tele 
phone Switchboards. Over 200,000 of 
our telephones in successful operation. 
Used by War and Navy Departments, fn 
ordering state length of line whether 
single line or metallic circuit and number of 
telephones to be used on oneline. [Send 
Jor catalogue “S. A.” 

AMERICAN ELECTRIC TELEPHONE CO., 


= 173 South Canai St., Chicago, Ill. 


DRY BATTERIES.—A PAPER BY L. K. 
Bohm, treating of open circuit batteries, historical dry 
| batteries, modern dry batteries, Hellesen's battery, 
Bryan's battery: Koller’s battery, and the efficiency of 
| dry cells. Witb three illustrations. Contained in Sct- 
ENTIFIC AMERICAN SUPPLEMENT, No. 1001. Price 
10 cents. To be bad at this office and from all news- 


TELEPHONES 


For Lone Distance, ° ° 87 TS on: 
For 5 to 15 Mile Lines, . 
Short Distance Lines,” ° 
Carbon Cylinder Batteries, . 
Battery Table Lamps, . . . 
Medica! Batteries, . 15 
DYNAMO © ASTINGS. 
Send com for complete cataloyue of Electri- 
cal Specialties and Supplies. 


y MANUS ELECTRIC co., - Mianus. Conn. 











The Forbes Patent Die 
Stocks for Hand or Power. 


It can be used as a power machine 
in the shop or taken from the base 
and carried out asa hand machine. 


t#™ Send for Descriptive Catalogue. 
CURTIS & CURTIS, 
6 Garden St., Bridgeport, Conn. 








No. 78 H. or P. Machine 
meat 2 ms tot’ RH 





ARMSTRONG’S No. 0 THREADING MACHINE 


Can be attached to bench or post. 
Desiened for threading the 
smaller sizes of pipe, tron or 
brass, also bolts. Has two speeds, 
one tor pipe 4% to 1 inch; the 
other for Pipe 144 to 2 inches, 


ses the regular 
Armstrong adjustable dies. Oth- 
Nite 


inclusive. 
er attractive features. Send for 
rticulars. The Armstrong 
« Cae, i898 Centre Street, 
New York. Bridgeport, Conn. 
NEW FURNACE PIPE COVERING 
a Household Problem Solved 
GAST’S PATENT 
ASBESTOS AIR CELL FURNACE & 
HEATER PIPES COVERING. 


Saves one-third your fuel. Most 
rene omical known. SAMPLES 
FREE, Write for full particulars 


New York Fire Proof Covering Co., 
23 Dey Street, New York, N. Y. 











SCREW-C UTTING DIE HEADS 
SELF-OPENING and ADJUSTABLE. 
The best die head on the market. Some ad- 
vantages over “others,” viz.: They are 
smaller, stoenee, more compact, have no 
levers spring, cannot be clogged by 
chips, are a ways reliable, and the prices 
are right, ‘or descriptive circu- 
Sr “SA.” Our die heads are furnished 
in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inclusive. 
Ceometric Driit Co,, Wesrvit te, Cr 













CHAS. CHURCHILL 4 (0., London. England 
EUROPEAN AGENTS :} Wire CHILD 4 DENDY, Vienne, Aurela 





we ree 





Scientific 


American. 





{Fesruary 4, 1899. 


————— 





















Your Work? 


If you are dissatistied 
with your siteation, your sal 
ary, your hances f mplete 
au an, write t The International 


















‘orresp i e Scl ‘ Scranton, Pa., 
and learn how thers eo situated are getting 
An Education by Mail 
Students courses of Mechanica! or Elec 





Architect ire, OF at y of 












4 Ee 
the « Engineering ¢ 1rees are 
soon qualified for salaried draft- 
ing room positions. Write 

for pamphlets 






The Internationa! 











Bes 042 


Scrantea, 
> 









9,000 Copies 













from ene inal writ- 

ing or T writing. .> 
Ciperated by nk, Tres . 

or Elec tri Meter. 
apes 
es 
ut 

nd 
" 





wy 
NEOSTY LE 
&1We Church =t 


‘Triple Plate 
oepler- “Holtz Electrical Machine. 


ueens Patent 


Can be used at all 
times of year ano in 
ail kinds of weather 


Prices range from $25 





to Bs t? © ireular 
tpplicat “ 
ya nplete line 
‘ frical and 
Physical Instruments 


| Apparatus 
QUEEN &CO.. Inc. 
1011 Chestnut St 
Philadelphia, Pa 





IT SIMPL WES OIPPICULT WORK 


There are I n 
our Haud "and Koos . " Pipe 
Threading and utting Mac hine 

ck 


table Q 


it bas our Standar Adjus 
Opening ar Closing Die He ad with 

ivenier i” ‘ pent Five 
Chasers, «et by gradu »any size 
eededt. Car e released from Th ui- 
gwhileinrt t ene to permit 
pipe beir eut and m¢ instantly 
and positively ‘ 





THE WERREL L MANE F 
TURING CO. 501 ¢ Lee) dy ol Toledo, Obie 


THE MODGG alt we 


sned for use in Schools and 





lem 
\ I d 
W } : 
“F ‘ a war Biaes E , 

p for Ubustrated circulars 


ELBRIDGE ELECTRICAL APPARATUS 
COMPANY, Elbridge, N. Y., U.S.A 





TWO UP TO DATE 


DRAWING TABLES 


Adjustabie ¢t required height and 
angie. St ped Kk ked dow 
Price #1. and $8 Freight prepaid 

iv i 


Adjustable Drawing Table Co. 
Vewers Opera House Bleck, 
ijrand Kapidsa, Mich. 





NICKEL 


Electro- Plating 
Apparatus and Materia 
True 
Hanson & VanWinkle 
‘oOo 


Newark. S.J. 


ur 





. 

— mI ty St.. N. ¥ 
% » & 28. Canal St 
I Chicag 


ROCK DRILLS 
AIR COMPRESSORS 


SIMPLEST. MOST EFFICIENT and DURABLE 


@Rand DRILL CO. D 


100 Broadway, New York 


OUR 1898 — 


COMET, 


sme “CASH 
RECORDER CO 
indian Orchard, 















Mass.,U S.A 


You USE GRINDSTONES ? 





cm i sizes 
mounts aanc i" bums 
kept In stock tememver, we make a 
specialityof selecting stones for all ape- 
cial purposes. ER” Ask for catalogue 


The CLEVELAND STONE CO. 
2d Floor Wilshire, Cleveland, 0 


Print Your Own Circulars 


less 








ers, “ , or lot = 
boy combine business 
with amusement and 
print them for you 
Splendid educator for 
youth and great ald to 
business men A full 
itne of hand and self- 
inking printing presses 
type and all printing 
supplies Write for 
Catalogue. J. F Ww 
Dorman Co., 171 E. Fa- 
yette &t., Baltimore. 


Heel, safety, H. O’Sallivan Ace 618,128 
Hide, skin, or leather machimery, J. Hall.. 618,268 
Hides, skin, and leather, machine tor treating, J. 

Hall 618,260 
Hook and eye, H. C. Henze G1S.0NS | 
Horse nose or feed bag, Maitiand & McCallum 618,279 
liorseshoe, J. & K. Van Setres 618.189 | 
Horseshoe toe calk machine, J. T. Varney 618,150 | 
Hose and pipe cleaning appliance, Bowman & 

Grabam., 618,051 
Hose reel device, C. Nubring 618,126 
Hydrant, E. F. Duffy 618,169 
Hydrocarbon burner, A. A. Arnott.... 618371 | 
Hydrocarbon burner, G. H. & P. J. Sherman 618, 139 
Hydrocarbon burner. E. Van Note 618,149 | 
ice cream disher or dipper, P. Howell 618,205 
indicator. See Clock winding indicator. Station 

indicator 
Inhaler holder, medicinal, G. O. Shakespeare 618,211 


lodin derivatives of phenols and bismuth saits 
thereof. A. Classen 
Iron. See Curling iron 


618,168 


Ironing machine, C, W. Danglemyer 618,062 
Lamp flame extinguisber, automatic. H. T 
lenkins 618,355 
Lamp, foreed draught, H. J. Norfolk 618, 123 
Lamp. bydrocarbon vapor, A. J. English 618,078 
Lamp, street, V. H. Slinack 618. 140 
Lantern, signal, W. 8. Hamm 618.344 
Last, W. R. Seull 618,296 | 
Lateh, H. Hegel 618.091 
Lead, etc., drier for white, T. C. Sanderson 618.256 | 
Lead into oxids, converting metallic, A. W | 
Southard 618.213 | 
Leather splitting machine, J. Cryderman 618.060 
Lee and ankle brace. G. P. Hi 618.097 
Lifting device for sick persons, C. W. Jones 618,274 | 
Linotype or line casting machine, J. D. Harvey... 618,348 | 
Linotypes, mechanism for casting curved, F. J | 
ch 618,308 
la See Hasp lock } 
I —e A. Littletield 618.362 | 
i m bee off and take up mechanism, J. Poyser.. 615,291 
I I off mechanism, J. H. Northrop 
l.oom, narrow fabric, 0. A. Steere 
I m protector mechanism, M. L. Bigelow 
I m shedding mechanism, J. H. Northrop 
I n temple, W. 1. Stimpson 


Loom warp stop motion, J. & J. H. Northrop 
l.uegage carrier for pack animals, J. Calvert.. 
Mail pouch or bag, Mundhenk & Christian 
Mattress frame support, L. Petrilla 








Mattress, spring wire, (. D. Brouyette. 

Measure, tape, J. 8. Barnes 6 
Measuring instrument, Saunders & Chenault 6IB.145 , 
Medicine cup holder, G. O. Shakespeare 618,210 


Metal bodies, process of and apparatus for shap 
ing. embossing, or ornamenting hollow, ( 


Huber 618,353 
Meter. See Water meter 
Metronome, J. C. Doerfer 618.336 


Milk curd cutting machine, Kasper & Schoepke.. 615,108 


Milk heater, J. B. Gilbert 618.225 
Mining machine, ©. O. Palmer 618, 10 
Mixer. See Beverage mixer 

Moulding machine, F. O. Farwell 618.080 
Monkey wrench, M. Db. Converse 618,245 





Motor See Fan m<« 

Motor speed regulator, C. A. Dresser 

Moving harness, C. & W. C. Colteryahn 

Musical instrument damping device, A. Vernaz 

Nailing implement hand bh. F. Grandy.. 

Nailing machine, E Freeman 

Needle, tape, 1. W. Penney 
azie or faucet, P. 8. Rogers 

Oratory, D. McKenna 

Ornamental! receptacies and pendants, blank for. 

S. Kerr 

Paddie wheel, R. Schlegel 

Paraffin, removing green color from, A. Wendt 
land 

attern, sleeve, J. KR. Van Dame 

n, fountain, C. W. Boman 

en, fountain, J. H. Burton 

encll, magazine, B. B. Goldsmith 

enholder, F. J. Otis 

ix 





4 
P 
r 
Pr 
P 
P miner's, BE. Daly 
P 


WITTE GASOLINE OR GAS ENGINES 





Here is a Bargain, Don’t let it Pass! 


Practical Foot Lathe. Adjustable Bearings, 6 inch Swing, Hollow Spindle, 24 inch Univer- 


sal Chuck, Turning Tools, Belt. 


ing how you can save up to 5) per 





Simple Lessons in the Use of 


The speed-Lathe. 


By COMPTON and DE GROODT. 
vi+134 pages, 100 figures. Cloth, $1.50. 
JOHN WILEY & SONS, 

New York City. 
THE IMPROVED 


MARINE ENGINE 


We are the oldest builders and 
guarantee superiority. Two cy- 
linders in one casting. Occupies 
less space and weighs less for its 
power than any engine 
made. Can be used wher- 
ever power is required. 
Hither stationary or ma- 
rine. No fire, no heat, no 
smoke. No licensed engin- 
eer required. Send for cat. 


SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A. 


12mo. 


53 E. 10th Street, 









are Safe, Reliable, Dura- 
able and Simple. Sold on 
their merits and sent on 
trial if desired. 

Write for Catalogue 8. A. 
WITTE IRON WORKS CO, 
1207 Wainut St., 

Kansas City, Mo. 








DYNAMOS 
eee oe 


Price includes Field Rheostat, 
Sliding Base, Belt Tightener 





and Pulley These Dynamos 
are of the best on the market 
and are fully guaranteed for 
one year Seeemepeneense 80- 
licited. Addre 

ROTH BROS. “k CO.. Mfrs 
34 Market St., Chicago. wm. 


ICE BOATS—THEIR CONSTRUCTION 


rack, EK. V. Anderson 618.517 and Management. With working drawings, details, and 
Pipe and nut wrench, A. H. Adams 618,515 directions in full. Four engravings, showing mode of 
Pipe and rod wrench, N. P. Eastman 618.075 construction. Views of the two fastest ice-sailing bouts | 
Pipe, manufacture of welded, T. J. Bray 618.27 | used on the Hudson river in winter. By H. A. Horsfall, 
Planter, check row corn, N. FE. Schoonover 618.29 M.E. Contained in SCIENTIFIC AMERICAN SOPPLE- 
Planter, potato, 8. C. Schofield 618.1% | MENT, No. 1, The same number also contains the rules 
"low. Hanson & Johnson 618.22 | and regulations for the formation of ice-boat clubs, the 
re yw. J. Harrison 618.088 | sailing and management of ice-boats. Price 10 cents. 

w. disk, O. P. Wolcott 618,261 a 

low foot, W. H. Drake 618,070 


P 

Pneumatic elevator and conveyer, F. F. Landis.. 618,561 
Post See Fence post 
Px 


*ostal denominating. registering, and adding 


machine, E. E. Wolf 618.158 
t See Slag or cinder pot 
Power transmission device, W. T. Kammann 618,101 
Power transmitting machinery, E. Winans 615,156 
Press. See Glass press. Printing press 


Press safety attachment, Dicks & Warman, 
618.064. 618,065 


Printing apparatus, bag machine, W. P. Ormsby 618.286 








Printing apparatas, yarn, T Hughes. 618M 
Printing in colors, machine for, J. Meyrueis 618.252 
Printing machine, J. Meyrueis bnéa 618.253 
Printing press, P. M. Randall, Jr 618, 186 
Pump rods from wells, apparatus for drawing, J 

K. Garver 618541 
Puzzie. H. A. Bowers 5 
Rack. See Pie rack 
Rail j sleeper support, H. Hansen 
Railway circuit closer, electric. G MecFeaters 6 
Railway coaches, device for preventing derail 

ment of, A.C. Nicolas 
Ratiway crossing, FE. H. Hiner 
Railway frog, B. Habermeh! 6142 
Railway ewiich, Cloud & Osborne 618,055 
Railway tie, Brow 618,220 
Railways, magnetic closer for electric, W. M. 

Brow 618, 162 
Rake » Hay rake 
Refrigerator ur, A. J. McArthur 618,281 
Register. See Cash register 


Register, F. Lambert 618.359 | 


Regulator See Feed water regulator. Motor 





speed regulator Tooth regulator 
Rein holder, J. Fairbairn 618,170 
Rolling mill shears, P. D. O’Brien 618,285 
Roof flashing, A. C. Dyer 618.074 | 
Rotary steam engine, J. KE. Hartwell 6IS.M47 | 
Rule and level, plumb, J. Morrison 618,254 | 
Sand beaches, means for producing, W. L ' 

Averill 618.519 | 
Sanitary appliance, A. O’ Brien 18. 24 
Sash fastening, window, Johnstone & Ross FB.273 
Screet See Window screen 
Serew threads, die for rolling. W. L. Ames 618.22 | 
Seal, KE. Tyden 618. 46 
Seal, self locking. BE. Tyder 618.147 
Secondary battery, H. Dolter 618,247 
Secondary battery and electric lamp, W A 

Crowdus 618.057 
Separ rT See Gold separator 
Sewing machine, J Hertrand 618,373 
Sewing machine thread controlling mechanism, 

J. EK. Bertrand 618,372 
Shackle. C. Haase cobeces Ge 
Shade roller bracket, G. FE. Alien 618,315 
Shears. See Kolling mill shears 
Signal. See Telephone switchboard signal 
Skate clamp fastening device, BK. H. Barney 618,421 
Skirt lifter and supporter, Wolfe & Richmond 618.216 
Skyvli¢ht opener or closer. A. & Brown 618,065 


Skylight operator, J. D. Thompson 
r pot, J. W. Shook et al 

ate, lever operated, A. Masor aoe 
Snow guard and slate fastener, W. T. Russe!l 
Soap. antmeptic, R. Khrhardt 
Sodium salt of todin compound, A. Classen 
Spectacles. P. Moews 
Sphyemometer. H. L. Barnard et al 
Spinning fibrous materials, self-acting mule for, 

Watts & Storrs 





| 
- 618,250 | 








Spinning machine, J. Mariterison 618,229 
Spinning machine, H. A. Owen 618,235 
Spinning or twisting frame end cover, Knight & 

Bracken 4 618.358 
Stacker, straw. M. lleineke 618.082 
Station indicator, A. C. Osenbach et al 618.185 
Station indicator, KR. Sperber eter 618.208 
Steam trap. automatic. J. H. Blessing . 618,265 
Stockings, gum elastic top for, K. 4iutsche 615,267 
Stoneware or earthenware jars. apparatus for 

making moulds for, Kettron & Maxwell 618,276 
Stopper. See Flue atopper 
Stove or furnace, T. H. Kulases 615.358 
Switch. See Electricewiteh. HKallway switch 
Table cover frame, dining. A. L. Buzzard 618,22 
Tapping avparatus for liquors. A. G. Hoffmann.. 618.352 
Tea or coffee pot handle. Savage & Seips OTS 286 | 

lelephone switchboard signal, C, E. Scribner 618, 197 
Tent, K. O. Stebbins . 6IR.287 | 
Theater apparatus, §. KR. EFilis 618.077 | 
r he atrical purposes, tilting bridge for. 8. R. Ellis 618,076 ! 

P olite. level. ete.. A. W. Brightmore 618, 161 | 
Thermometer, oven, C. P. White . 5.0 
Threshing machine cylinder, F. F. Landis 618,960 
lie. See Railway tie 
Tile, grooved. W. Borgolte...............se.. «eee O18107 

i (Contanued on page 7%) 







$150 ano UP. 





FIRES 


List $28.00. Our Cash Offer, $19. 00 


Send stamp for Illustrated List 8%, show- 


cent. on all the tools you use. Established 1806. 


\ THE FRASSE COMPANY, 21 Warren Street, NEW YORK 





THE ‘Cesunn Parent TROLLEY Tusen 


Barn Door Hangers 


Impossible for door to Jump the track. 
Very simple and cheap to apply. 
t2 Send for Book. 


THE COBURN TROLLEY TRACK MFG. CO., 
HOLYOKE, MASS. 


This beats Wind, Steam. or Horse 
Power. We oder the 


WEBSTER %¢ actua! horse power 


GAS ENGINE 


for $150, less 10< discount for cash. 
Built on interchangeable pian. Built 
of best material. Mad dein lots of 100 
theretore we can make the price Box- 
ed for shipment, weight S00 pounds. 
Made for Gas or Gasoiine. Also Hori- 
zontal Engines, 4 to ® borse power. 
G®” Write for Special Catalogue. 


WEBSTER MFG. CO.. 1074 West 15th St., CHICAGO 
Fastern Branch, 38-D Dey Street, New York City 














are unknown 
we ‘os 


CA ¥ ot Har NE 
CINE. 
a Compa- 
nies give ita third 
lower rate than a 
steam engine. 
Olds Gasoline Engine Works, Box 414, Lansing, Mich. 








THE MACHINERY OF A NAPHTHA 
Launch.—A detailed description of the motive power 
of a Modern Naphtha Launch, with sectional views 
showing all the parts of the boiler and engine. A most 
valuable paper. 4 illustrations. Contained in SuPPLE- 
MENT 110 Price 10 cents. For sale by Munn & Co. 
and all newsdealers. 











| This $300.00 Launch for $200.00, guaranteed or money 
refunded. Also builders of Row and Sail Boats. 
Send stamps, lc., for catalogue, specifying line required. 
_| Racine OAT MANUFACTURING Co., Cnicaco 


PIERCE VAPOR LAUNCHES 14,0, 20 f 


14 Ft. FISHING LAUNCH, y 





t?” Send for Catalogue Stating Size. 


B-: STATIONARY AND PUMPING ENGINES. 
“ PIERCE ENCINE COMPANY 


en 
17 N. 17TH STREET RACINE. WIS. 








Our Folding Boats are puncture proof. Gaivanized steel 







preaware. Walter Wellman took them on his polar trip. 


bb For hunting, fishing, exploring and family 
my ae Lieut. Schwatka explered 


the Yukon with them. Awarded first premium at World’s Fair. Send 6 c, for cat- 
alogue. engravings. KING FOLDING CANVAS BOAT CO., Kalamazoo, Mich. 








DON’T LOSE THE POINT 


of your pencil. Carry it in 
the Impreved Wash- 
burne Patent Pencil 
Holder. Fastens tv pock- 
et or lapel of vest. iri 

firmly but don’t tear the 
fabric. Eyeglass Holder. 
with swivel hook, equally 
handy. By mail, l0c. each. Cata- 
logue of these and other novelties 
made with the Washburne Fast- 
eners free for the asking. 


| AMERICAN RING Co... Box P., 










| 


Waterbury, Conn. 
ee | 


ACETYLENE! 


Get a better light and save one-third the 
Present cost of your gas bills by installing 
& National Acetylene Gas Generator. ‘The 
most brilliant light ever produced; safe, 
cbeap, efficient ; can be installed any- 
where. Does the proposition interest | 
you? If so, write for catalogue and 
prices. THE NATIONAL ACE- 

TYLENE GAS CO., 909 New 
England Bidg., Cleveland, 0. 


Sunlight Camera. 


Makes a fine picture. Has 
a good lens and shutter for 
both instantaneous and time 
exposures. Uses glass plates 
gq x4. It can be used with 
tripod. Two extra holders 
can be carried in the camera. 
Price 83.50. Send 5c. for 
sample picture. Sunlight 
Junier, Hex3i¢ plates, price 
$2.00. Full equipments for 
developing and printing furnished for’ each. Photo- 
graphs colored. Cir. Free. LORD & CO., 8&3 B’way. N.Y. 


CG BOX METAL. 


















}. M. HAYDEN & CO. 
£ 60 Peart St. Grand Reples tic. 


= 

é.. 

a4 L, Composition Wire Belt Lacing 
z Made in 4 

se sizes Send 

an for circular 

ae and prices. 

7 








MACHINE WoRKS 


C 4 VOWOREY 





Duskastin -_ 
Foreign Patents 


Reduction in Foreign Patent Fees. 


AFTer Fesruary 1, 1899. 


‘O meet the demands of our clients who dk 

sire, in view of our new foreign possessions 
and our vast export trade, to protect their inven 
tions in foreign countries, we beg to announc 
that we have made a material reduction in ou: 
charges for foreign patents. 

Our export trade in 1898 amounted to $1,233,600, 
636, showing an increase of $155,766.340 over that 
of the year 1897. The balance of trade in favor o! 
the United States amounted to $600,000,000. Thes 
figures indicate the hold which the American trad: 
is getting on foreign markets, and American man 
ufactured goods are now being shipped to all part 
of the world, The importance of procuring prote« 
tion abroad for new inventions was never as grea’ 
as itisnow. The prices at which foreign patent 
may now be obtained are about one-half wha 
they were fifteen years ago, and there is no reaso! 
why meritorious inventions should not be patente: 
abroad before the United States patent is issued 
and the right of procuring such protection is lost 

This new schedule of fees will go into effect on 
February 1, 1899. 

For particulars in regard to foreiga patents, to 
gether with a statement of our reduced fees, se 
our Handbook on Foreign Patent Practice, sen' 
free on application. Address 


MUNN & CO., 361 Broadway, New York 








HANDLING MACHINERY, 


Chain BELTING of Various Styles, ELEVATORS, CONVEYORS, 
COAL MINING and h ANG AC ‘N 
The JEFFREY MANUFACTURING CO., COLUMBUS, O. 


G2” Send for latest complete Catalogue. 


New York Branch, 41 Dey Street. 
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Can I Become an Electrical Engine 


The Electrical Engineer Institute of Correspondence Instruction, Dept. A, 


(Conducted under the auspices of 
“Tae ELECTRICAL ENGINEER"), 


For our Free, handsomely illustrated book entitled 
**Can I Become an Electrical Engineer? address 


‘ndorsed by Every Prominent Electrical Engineer, 


120-122 LIBERTY 


er? 


STREET, NEW YORK, U. S. A. 





Founded by Mathew Carey, 1735. 
HENRY CAREY EY BAIRD & co. 


USTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 
our New and Enlarged Catalogue of Practical and 
4c Books, 92 pages, 8vo, a New Catalogue of Books on 
the Steam Engine, etc., and our other Catalogues, 
le covering every branch of Science applied to the 
cent free and free of postage to any one in any part of 
id who will furnish us with his address. 








The RALSTON STILL 


placed upon your kitchen range 
will supply the family liberally 
with sparkling distilled water. 
Mest Scientific in con- 
struction. Largest guar- 
anteed capacity. Pe | eRe 
+S Ima a y Rate 


Ea gorse 

send ce L Deoklet “B" to 

The A. R. BAILEY MFG. CO. 
54 Maiden Lane, N. Y. 








“THINK ON THIS!” 


You e@ New York by the New 
York Central at 5.00 o'clock every after- 


an leave 


no and dine in San Francisco the 


nm 
irth evening following. 

100 wiles in four days. 

No other line than the New York Cen- 
tral can do this. 


Lake Shore Limited,” containing 
ue descriptive time table of this 
be sent free by addressing George 
Passenger Agent, Grand Central 


\ ‘ n the “ 
‘ land unk 
“ f train, Ot 
General 
York. 


New 








Nothing but 
distillation will eliminate both 
organic and inorganic impuri- 
ties. An ordinary cook stove is 
all you need with 


THE SANITARY STILL 


to give you plenty of pure, spark- 
ling water, wrated with steril- 
izedair. Free booklet. Our €10.00 
has twice the capacity 
Write at once for 













particulars. 


CUPRIGRAPH CO., #18 No. Green Street, Chicago 
THE POLARIZING PHOTO-CHRONO- 


grap wonde rfully ingenious and accurate appara- 
tus for measuring the speed of projectiles. One of the 
most remarkable scientifiic instruments ever devised. 
Fuliy Contained _in SUPPLEMENT 1096, 
Price For sale by Munn & Co. and all news- 


$3.50 Trojan Sanitary Still 


The Best Still made and at 4 the usual price. 

Will furnish one pint of pure distill water 
very fifteen HE wi Cash m 3 CCT an 

* the order. THE H PEAR. ELE TRI é 

) MPG. CO., TROY, OHIO 


STERLING METAL POLISH 


Guaranteed harmless and not to scratch the 
softest metals. Just the thing for polishing 
your watch, gewelr and household sil- 
verware,. Send arge trial box. Price 
0 cents, yestnep Said. Liberal commission 
tv agents to sell to jewelers anc other deal- 
ers. Also agents for canvassing. 


MILLER BROS. & CO., 300 Greenwich St., New York. 
TOMKINS HORSE BLANKET PIN. 


Protect your horse and save your 
blanket, Once adjusted, al- 
ways ready. Sent by 
mail l0c., or 2 hooks 
and 1 breast pin 25c. 


TILLY Foster, N.Y 


llustrated 
W cents, 


rs 










5S. P. TOMKIN-, 


“NEW STANDARD” 
NECKTIE PIN OUTFIT. 


By mail, prepaid, ONE DOLLAR. 
Unlike all ethers. The smallest, 
neatest and most durable ever pla 
on the market. Liberal discount to job- 
bers. WILLIAM ROCHE, Inventor 
and Sole Manufacturer. Green- 
wich Street, New Yor«, U. 8. A. 





fine cloth, finished in 
pure starch, and ex- 
actly resemble fash- 
ionable linen good 
No 


_— soiled discard. 






- 






6 cts, in stam for sam 
of cuffs, Name size an 


| REVERSIBLE COLLAR CO, 


sample collar and pair 
style. 








| Tilting box or receptacle, J. C. Murphy ... 618,120 | 

| Tires, clamp for inse rting tubes in pneumatic, J ; | 

I. H. Driscol)! 618,073 | 
Tires, inner tube for pneumatic. J. H. Driscoll 61S.07T2 
Tongue support, FE. Jarrell 698,271 | 
‘Tongue support, A L Lucas 618.278 
T ool, combination, P. R. Roberts 618.133 
‘Tool, combination household, H. KR. Ueckerman. 618.258 
rool, combination pocket, W. H Spence t 8/241 
Tooth regulator, M. A Knapp 618, 1065 | 
Toy rocking horse, F. Wiifert 618,155 
'Prain pipe c oupling, 4 J. EK. Forsyth 618,081 | 
Train traction system K. ¢ . 618.04 
Tramwme! stick connection, H *K. Harbaugh 618,345 
Trap. See Fly trap. Steam trap. 
Trolley stand, D. Moyer 618,231 
Truck, convertible, G. M. Bott 618,325 
Truss, J. M. Cullis 618.56 
T ympan shifting mechanism, L Crowell 618,058 
T Ympan shifting mechanism, C at. & North 618,059 
T Ympan shifting mechanism, T. M. North 618,125 
r'ypewriting machine, G. B. Webb..... 61s, 14 
Va ve gear, Feldhaus 615,340 
Valve gear, reversible, A. G. Divet 615,068 
Vehicle brake, A. Knutsen 618, 106 
Vehicle running gear, F. by Gifford 618,225 
Vehicle truck, motor, W. C. Barr ODS.24 
Velocipede, ice, G. Meyer 618,251 
Velocipede propelling mec hanism, G. Hess 615,04 
v entilator. See Carriage ventilator 
Wafers, apparatus for making folded, H. D 

Perky 618.288 

Wagon attachable runner, L H. De Witt 618,063 
Wagon body, hay, rth 618,102 


Wagons, combined stoek ‘ona feed rack for, G 
Harrouff 

Warp stop motion apparatus, G. 0 Geaper 

Washing mac meee. J. R. Carte 

Water column, D. Cain 

Water meter, J. oe , 

Water meter, disk, J. Thomson 

Water meter pipe connection, J. Thomson 

Water supplying apparatus, A. S. Gear 





ming, R. L. Patterson. 618,257 
Weeder, L. P. Hopkins een 618.008 
Weeder, L. B. Smith et al. . = 618,212 
Weigher, automatic, J. & D. D. A. Outcalt 618.129 
Weighing machine, F. H. Richards 618,383 
Weighing machine, automatic, F. H. Richards 615,384 
Wheel. See Current wheel. Paddie wheel. 

Windlass, W. H. Harfield os 618,208 
wane and light reflecting device, C. E. Man 

ning.... . 618,280 
Window, cellar, L. Tremmei 618,145 
Window screen, G. W. Golden 618,084 
Wire drawing composition, H. W Fark . . 61,079 
Wire, manufacture of seamless pet datgpeirs T. F. 

Carlisie.... : i - 618,165 
Wire tightener, 8. A. Rhodes 618,187 
Wrench. See Monkey wrench. Pipe and nut 

wrench. Pipe and rod wrench. 

DESIGNS 
Basin, catch, J Loneraan 0.054 
Bed frame Vis bracket, J. H. Dy ett 30), 086 
Bicycle frame, L. T Smith. WOT0 
Bottle cap reshaping die, W ‘. Schaum 30.048 
Brush back or similar article, F. H. La Pierre 0.044 
Buffer, E. T. Burrowes ¥), Ue 
Call box and base, H. L. Haupt 0,053 
Car signs, hood reflector for street, T. Millen 058 
Churn dasher, P. Gormiey. 30,068 
Cultivator frame, 8. L. Allen... 0,009 
Die plate, R. A. Stewart eee 0.049 
Eyeglass case, H. EK. Guyer........ ..... W045 
Glass vessel, L. B. Martin 047 
Hot air registers, heat Setostor for, E. J. Tracy 0.059 
Masher, vegetable, C. Van Winkle ; ONT 


Mat or similar article, H. W. 
Measure, G. M. Walter 
Menstruator, B. B. Geen 
Pen extractor base, 
Piano pedal support, nS T. 
Puzzle box. W. Jenson 
Reel frame, A. G. N. Vermilya 
Sash pulley case, G. A. Dicker 
Scale frame, spring, L. C. Myers 
Shelf, hanging, EK. Andreen 
Spoons, ete., handle for, F. R. Roberts 
Stocking, O. ‘Osborne : ° 

Kahn 


Hartman 


. Pincus 
Fischer 


Stove, gas heating, L. 
Stove, heating, Cope & Bertram..... 
Tile, E. 8. Thomas SANA heNENESeo 90 0neseenes 


Tubing, F. A. Wilmot ; (ni2 

Velocipede front fork, G. L. Thompson 071 

Warp — motions, drop for use in electrical | 
Baker & Kip “— Suen'es “anil 





TRADE MARKS. | 


Case hardening and annealing compound, Ameri- | 
ean Carburizing Company... $2.45 

M. Blakemore 

Flour, wheat, D. W. Marmon 

Flour, wheat, Stoddard, Gilbert & Company 

Groceries, certain named, Feilchenfeld Brothers.. 

Gun wads. F.C. Fowler 

Harmonicas, Strauss, Sachs & Company 

Medicinal embrocation for human use, 
Hoyes 

Metal, antifriction, Glyco-Metali-Geselischaft 

Paint, waterproof, J. C. Peters 

Plows and their parts, South Bend Iron Works, 

$2,429, 


Cigars, T. 


H. A 








$2,429, 
Provisions, certain named, Stutz & Sons. 22,415, 





Provisions, certain named, Swift & Company 

Remedies for bronchial affections, J. Wertheim 

Remedy for corns, bunions, and ingrown nails, 
Hydro Caffeine Company . Ran 

Rings, F. H. Sadler & Company 32,408 

Rubber boots and shoes, Lambertville Rubber 
Company 2.405. 





Salves and ointments, Morris Ointment C ompany 2,415 
Shaft couplings, carriage, 8. R. Bailey & Com 

any 32,428 
Silk fabrics, Stirling Silk Manufacturing Com 

pany. 32,404 
Skirts, Silverstein Brothers 32,400 
Stiffeners, certain named garment, J. Levi 32,407 


cigar holders, cigarette holders, 
Demuth 
Prescott 


Tobacco pipes, 
and cigarette papers, W 

Tonics and nerve foods, R. J. 

Whisky, rye, B. Corr 





, a] 
LA B E LS . | 
“3 Delle jous Peptonized Cream Cheese,” for cheese, 
Ll. rrell .. 6,783 
¥ Easenic. ” for a salve or ointment, Essenic Manu- 
facturing Company 6,786 


“Forbush’s Headac he Powders.” 

powders, G. L. Forbush . 
* Kossuth Bitterwater,.” for bitterwater, A. Falck 
* Rose’s Exterminator,” for a rat exterminator, D. 


for headache 
6 





York Consolidated Card Company... 


Rose . 6,787 
* Rose’s Non-Poisonous Insect Exterminator, for 
an insect exterminator, D. Rose 6,788 
“ Virot’s Flavors.” for flavoring extract bottles, » 
W. L. MacGowan 6.782 | 
. | 
PRINTS. 

“The Alliance.” for playing cards, New York Con- 
solidated Card Company. v7 
“The New Poker Squeezer.” for playing cards, New 9s | 





of the specification and drawing of | 
any patent in the foregoing list. or any patent in print 
issued since 1945. will be furnished from this office for 
0 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. Ml 
Broadway, New York. Special rates will be given where 
a jarge number of copies are desired at one time. 


Canadian patents may now be obtained by the tn- 
vyentors for any of the inventions named in the Jeep 
ing list, provided they are simple. at a cost ft 
fr | Hay the cost will be a little more. 
address Munn 31 Broad 


A printed copy 





York. Other foreign patents may also 


Webs of material, machine for c — and trim x | 





ELECTROTYPINC. 


Wood Base, Patent Metal Rase ae 
Patent ** Interchangeable’ 


Job, Catalogue and Book P’ lates. 
ONLY GOOD WORK. 


Wm. T. Barnum & Go. 





424 State & 103 Court Sts. 
ew Haven, Conn, 





Commission 
NEW EAST RIVER BRIDGE, 
City of New York, 





Notice to Contractors, 


For the information of intending bidders on the Stee! | 


Towers and End Spans of the New Bast River Bridge, 
the Commission of the New East River Bridge state as 
follows: As soon as the money necessary for such con- 
struction is appropriated, advertisements will be issued, 
and, as the time for opening bids will be fixed at Lhe 
earliest possible aate thereafter, intending bidders can 
now apply to the Chief Engineer, at his office. 4 Broad- 
way, in the Borough of Brooklyn, City of New York, for 
plans, specifications, form of contract, and all neces- 
sary information, in order that they may have ample 
time to prepare their estimates. By order of the Com- 


mission of the New East River Bridge 
SMITH FB. LANB, 
Commissioner and Secretary. 
Chambers Street, Borough of Manhattan, Jan. 5, 1899. 


YOU CAN MAKE SIQ00.AWEEK ! 
Own Your OWN SHOW, COMPLETE OuTrit- $100 


GREAT PASSION ‘PLAY a Se : 
S.LUBIN.« r MFR.PHILADELPHIA P.A 


ARGE 





We make Special Ma- 
INVENTORS ‘ics 

terns, tools dies, « te. 
Also patented nove Ities by contra by contract. Eagle Tool and 
Metallic Mfg. Co., Cor. 5th & Elm Sts., Cincinnati, O 


MORAN FLEXIBLE JOINT am” 


for Steam, Air or Liquid 
Made in all sizes to stand any desired 
pressure. Send for reduced price list 
Meren Flexible Steam Joint Co., Inc'd 
47 Third Street, LOUISVILLE, Ky. 





TD 
AN ELECTRICAL 
Furnace for Amateur’s Use.—The utilization of 110 voit 
electric circuits for small furnace work. By N. Monroe | 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in SCLENTIFIC 

AMERICAN SUPPLEMENT, No. 118%. Price 10 cents 
For sale by MUNN & Co., 441 Broadway, New York City, 

or by any bookseller or newsdealer. 


HOW TO MAKE 





Box 25. Wayl 


Scienti 


ly Nothin 
and the 
Best Grade of Copper. 
to work as represented. 
New York State Fair, 


It is « 
TxUS. 





W. ANDRE 


Send 4c. forour No. '0 cata- 
log. Tells how you can 
make money with_ the 
BUCKEYE; describes Pneu- 
matic Regulator—prevents 
overheating. Thousands are 
hatching 100 per cent with it. 
5° eg een eS 
larger 
sizes in 

ropor- 

jon, We 


Before Yo 
Buy an 
Incubator 


give you 30 days trial before you pay a 


eent. 10,000 satisfied customers annually 


BUCKEYE INCUBATOR ©v.,, Springfield, Ohio. 


50 YEARS’ 
EXPERIENCE 







Trace Marks 
DESIGNS 
CopyYRiGHTs &c. 

Anvone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & C0.2¢* Sroaeway. New York 


Branch Office, #25 F St., Washington, D. C, 





THE CYPHERS 
Incubator and Brooder 


The Only Practical System of Incubation. 
Moisture Seif-Supplied and Regulation Ab- 


solute. Produces strong, Healthy Stock. 
GOES FREIGHT PREPAID. 
Send Wc. for fully ustrated Catalogue to the 


CYPHERS INCUBATOR CO, 


THE UNIVERZAL 
HATCHER AND BROODER. 


Thoroughly Constructed. Attractive in Appearance. 
¢ and Practical Hatcher. 

Hot Water Machine in the market 
to Get Out of Order. 

‘art Containing Water are made 
somplete and guaranteed 
Awards and First Premium at 


ltlustrated Descriptive Catalogue to 
E. WS CO.. Lock Box 3, ELMIRA, N. Y. 


OUTFITS 1. 00 EXP RESS 
E. B. CrosBy. Lockport, N 


d I MACHINE 


ne to 2 tons daily ca- 
Experience, fa- 


peatty. Challoner’s 
ns, Oshkosh, Wis 

Mode! Makers and Manufacturers 

cilities, etc., enable us to offer low prices. Chicago 
Model Supply Co., @ Shefficid Avenue, Chicago, I! 


MODELS 
MACHI Engines, Brewe 


18] Madison St. 
ES. eriias 
and Bottlers’ Mack nery. THE VILT at 
MFG. CO., Sw ‘ inte ae Milwaukee, Wis 


ICE Ss 
TURBINES “SaS:.s680 #'<6. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Ponching Dies, Special Ma- 
chinery. BE. Konigsiow & Bro., 18] Seneca 8t.,Cieveland,© 


$50 


WH 


BELL 
paid. 


ELECTRI 
BREFRIGERATIONE 


| Idens Perfec ica and done on short 
notice, Cata- 


‘. edane logue Free 





Work for us 

Side line, Terms and 
Selis at every house. i 
3 Bond &t.. 


Agent's profit per week sure, 


and vet 8.0 outmt. 
Premiums FREER. 
us. Bi ECTROGRAPH Co., 


WILL SUPPLY ROUND WIRE tor 





manufacture of small wire nails? Bs- 
timates freight free to Bremen requested. Samples de- 
sired. FIEDLER & RINDLIMANN, Kronach, Bavaria, 


TYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL 
| NOVELTIES & ETC. NEW TORE STENCH WORKS 100 NASSAU 5S" WL 


Experimental & Model V Work 


Cir. & advice free. Wm. Gardam & 80n.45-51 Rose St. 











| Wanted—Local Agents to sell our bigb erade Lubri- 

| cating Oils and Greases. We have a good business pro- 
osition to make to right part y. References exchanrved 

| For particulars, address Polar Oi) Co., Cleveland, Ohio 


i 


GAS» GASOLINE EN 


WATER MOTO 


BACKUS WATER MOTOR CO. NEWAR 


YNAMO AND MOTOR CASTINGS 


rom to — power. Send for Catalogue. Book 
telling how to make a 2 light dyramo, 10 cents. THE 
BUBIEK COMP "ANY, LYNN, MASS. Boxs 


VOLNEY W. MASON & CO., 


Friction Pulleys, Glutches & Elevators 
PROVIDENCE R. 











and. N. Y. 


A 
Only Self-regulating 

There is Positive- 
The Boiler, Radiator 
from the 


+" Send Six Cents for 





HATCHES ! 
THE MONITOR INCUBATOR 


REAT 


is thoroughly successful, self regulating, 
easily operated by anskilled person, We pay 
freight. 100-egg Old Hen Incubator and 
Rrooder connected $10, Catalogue Free. 


= The Mentter Co., Bos 61, Moodus, Ci. 


gLite PRODUCERS 


FE PR INCUBATORS. 


FE ERVERS 


Ene BROODERS. 

4 an about them in our 148-paye cata- 
wue. Mailed for 6 cents in —ay 

DES benestned INCUBATOR CO., Box 75, Des Moines, 


bid you EVER COLLEST STAMPS?— 
There is much pleasure and money init. For 
only & cents we will start you withan Aibum 
and 50 differentstamps from Cuba, Phil. tal., 
Porto Rico, ete., and our 80-page list.cte We 
Buy Old Stampa. standard siawp (0.,5t.Louls, Mo 










| 
| 
| 


us your aad iress 
> we wili snow you 


t 
| a Day Sur 
absolutely sure 
furnish the work and teach you ire, you week ‘o 


howto oe: ge cage 

the locality where you live. Send us your address and we will 

a, the business fully , remember we premaeecenes ar profit 
if $3 for every day's work, absolutely sure, write at once 

ROvAL MANUFACTURING CO. Box 712° DETROIT, MICH. 





ANew Idea in Trunks 


The STALLMAN ORESSER TRUNK 
is constructed on new princi! vies 
Drawers instead of trays. A place 
for everything and everything in it« 
place. he bottom as accessible as 
the top. Defies the baggage-snasher 
Costs no morethan a good box trunk 
Sent C. 0. D., with privilege of ex- 
amination. Send 2c. stamp for ilius 
trated cata! 








logue. 
fF. A. STALLMAN, 
Gi W. Spring St.. Columbus, 0 








WE WILL DOUBLE YOUR SALARY 


if you will study at home in spare time. 
ical Drawing and Machine Design, Architectare, eve. 
free illustrated 100 p. S. A. Guetlen. Sample pages of 
students all over the world. 





Courses in Electrical, Mechanical, Civil and Mining Pngineering, Mechan- 
Cost, 


next to nothing. Best text books free. Write for 
text books, drawing plate and bookiet of letters from 


cairay’ No" |THE UNITED GORRESPONDENGE SCHOOLS, 156 Fifth Ave., New York. 
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PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES: 
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Improvements 0 Inprovencut 


---—-——~; Another year’s | 
’ aD canerteucs Onde | 

| express m ina) 
arge number « sf | 
actical im- 

provements yo | 
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| The WINTON | 
MOTOR | 
CARRIAGE 


fer 1 noe. 


Rom ity 
‘' al 


51,000. 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio 















FLY’S 
FOOT 


one of the thousands 
of interesting and 
instructive things 
which may be 
examined by any 
one with this 
MK roswKupe 









Magnihes 180 diameters (42.400 times 


A First-Class 


MICROSCOPE 


And Outfit for Work for 


$16.22 


A Reliable Scientific Instrument 


Just the Thing for Winter Evenings 
as well as Summer Afternoons 


An inexhaustible mine of amusement and 
information for voung and old Easy to use. 
Perfect optical results. One may use the 
microscope a lifetime and never look at the 


same thing twice 
Outfit consists of microscope as shown, 
twelve prepared objects. such as flys wing 
foot of insect, etc , book describing and illus- 
trating 1000 common microscopic objects. 
glass slides, and covers for mounting objects 
forceps, etc 


Microscopes. all prices, up to $500.00 
BAUSCH & LOMB OPTICAL CO. 











‘ou ;; (CYPRESS) TANKS. 


For Manufacturing Piants, Hote!s, 
Railroads, Waterworks Systems for 
Small Towns and Private Grounds. 


Send for llustrated Catalogue. 


TOWERS (of Steel) 
W. E. CALDWELL CO. 


PR FLATSURFArés | 221 E. Main Street, LOUISVILLE, KY. 
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* Perfection” Yacht Mattresses and Cushions, 
Eve ry yachtsman 7a ywe what it is to have wet bedding 











ma yacht. “Perfe Mattresses are moisture re- 
“ sting. non-absorber - and vermin proof. We make to 
rder any size or sbape of mattresses and cushions 
Write for cataiogue. Send measurements for estimates 
MECHANICAL FAGRIC co., Providence, R. 1, U.S.A 
errr... 
TUBULAR 
@ DRIVING L AMP. 
6 IT’ ie the perfect one, 
iv wil ‘ r jar it 
a IT gives a ur, white light 
a iT is like « gine bead- 
IT hrows the light straight | 
shead f on SP to MD ft 
iT barns kerosene, 
. ’ x ‘ree 
e R. E. DIETZ CO., 60 Laight Street, New York 
Mention this paper and get epecial diace aement, ¢ 


SOs ESTABLISHED 1840 


AN ART — 
OF THE WAR | 


egant engrav- 


g Army and Navy Heroes 
n handsome embossed 
-ige of each engrav ring, 6 

“ 4 Val able Keepaake 


‘ emplete Set, by mail, 25c. 
THE HERO MFG. & SPECIALTY CO.! 
31 Broadway, New York City 





iF Ag a Wanted Everywhere 
There is no Kodak tl the Eastman Kodak. 


KODAK 
SYSTEM 


of iim photegraphy the iustru- 
ment joads and unloads in broad 
daylight 
Phe filt p in cartridge 
perfectly pro- 
t by a strip of 
ng the full 


and several 


xtendi 





} car h end, 
To load imply insert this 
cartridge in the Kodak: thread 
I he blac k DAper:r ;: | € the rom 
eraand givethekeyafew cats 
ns, tl bringing the film into position. 
he picture taking may then begin. | 
rhe roll en exposures being com- | 
pleted t] , uper covers all, and the | 
cartridge can be removed as easily as it 
was inserted, ‘ | 
Film Cartridges weigh ounces where 
plates weigh pound -~, are non-break- | 
able. All Kodaks use light- -proof film 
cartridges and | ud in daylight 


Kodaks $5.00 to $35.00. 
=: _ EASTMAN KODAK CO 
dealers , Rochester, N. Y. 





and Water. 
and Germs of Disease can be Washed off. Wall Decora- 
tion 
teresting Experimenta. 


THE AMERICAN PEGAMOID CO., 346 B’way, New York. % 










ECLIPSE BICYCLE 


rear sprocket. 
pedals still you thro yw this ou. of gear. You apply brake by 

Forward pressure promptly frees it, 
pletely centrel the wheel with your feet on the pedals, 


Write for particulars to ECLIPSE BICYCLE COMPANY, Box X, ELMIRA, N. Y. 








TRADE MARK 


66 
Pecamor 
WASHABLE WALL PAPER. 


The Novelty of the Day. Can be Washed with Soap 
Dirt, Grease, Oil, Butter, Ink, Contagion 


Revolutionized. Send for Samples and make in- 





REEVES” 
Variable Speed Counter Shaft 


for securing any speed without change of belt 
or loss of time. Specially adapted for all 
kinds of experi men machinery, Printing 
Presses, Motor Carriages, lronworking ‘Tools, 
We ing Machinery, Cp y and ali ma- 
chines requiring a chanye o ps or feed. 
ww Sene i for handsomely illustrated 
Catalogue * 8S. A.” free 


REEVES PULLEY co.. Columbus, Ind., U. $. A. 


Powerful, Responsive, Durable and_ Efficient. 
ee 





A BOON TO BICYCLISTS 


You will remove all the attendant dangers of Coasting, and al! risk 


of accidents, if you use the 


An Automatic Clutch is attached to the 


aure with the foot 


A Quick Response to the 
Bela (osm eluen 


is the way the 


lemington 


Standard lypewriter 
does WS work — 
Good Work at that 


$90.00 A Foot-Power Lathe 
and Outfit of Cools. 


SPECIAL OFFER! 


with Two 


No. 56 SChEW CUTTING LATHE. 
li swing, & between centers. 


a 












I 
Combination | 
Chucks, Indep 


with Morrow Automatic 
COASTER and BRAKE . 





List price of the No, 5 
with Set of Slide Rest Tools, Three Lathe Dogs, Five-inch Chuck | 
Sets of Jaws, 
4g x 2da, In al) amounting to $110.0, for $90.00. Goods 
carefully packed and on board cars at Rockford. 


Drills, 1-16 x 


RIER _ o GASOLINE cree 
r sar ar ale 


RELIABLE 3 


ia 


CHARTER GAS. ENGINE. COMPANY, 





MAGAZINE 
PLATE HOLDERS. 


Can be fitted to any cam- 





Graphic 





of 2% styles of Grap m4 
Cameras free. Specia 
Cameras made tw order. 
The FOLMER & SCHWING 
MFG. CO., 271 Canal Street, New York 


if you want the best CHUCKS, buy Westcott’s 
Little Giant Double Grip 
Drill Chucks, Little Giant 
Drill Chucks 
) Improved, 
5} Oneida Drill 
Chucks, Cut- 


Chucks,Seroll 
Combination 
the Chucks, 










lathe Chucks, Plain Universal Lathe 

vendent Lathe Chucks. Made 

Westcott Chuck Co,, Oneida, N. Y., v. S. A. 

isk for catalague in E nglish, French, Spanish or German. 
FIRST PRIZE AT COLUMBIAN n BxPostrion, 1598. 





By ~~: the 
pres. 
You com- 





SENSITIVE LABORATORY - BALANCE. 
By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with . 
quarter of a postage stamp. The balance can be m 

by any amateur skilled in the use of tools, and it it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showi various 
stages of the work. This article is contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents. For sale by MUNN & Co., %1 Broadway, New 
York City, or any bookseller or newsdealer. 


IRONSSTEEL COMPANY 


Sgr $7 BLoo 

PRC 

“TTB une 
APOLLO BEST BLOOM 
GALVANIZED IRON. 

We never have stenciled an orde 
of galvanized iron false to its gauge 
Such orders go to cheap makers 
zenerally, of course, 


Apollo Iron and Steel Company, 


$90.00 





Lathe is $9.0). We will furnish the Lathe | 


Lathe Arbor, and Set of Morse Twist 


S®” Send for Descriptwe Catalogue. 


W. F. & JOHN BARNES CO. 


999 Rusy Street, ROCKFORD, ILL. 
















Gralpe fi Also 100, A articles, includi 
Sewing Machines, Bicycles, they T- 
| Money. Lists Free. 


| 









j — quantity remaining astraced b 


Foot sot High Grade 
W. P. Davis Mask. Co., eenentan, 5 N.Y 


LATHES § 





CRINDING MaTeRIALS 
IN ALL FORMS. 
THE CARBORUNDUM CO., - NIAGARA FALLS, N. ¥ 


‘Cribune = Bicycles! 


$50.00 and Upward. 














THE BEST IN THE WORLD. 


&#” Handsome illustrated catalogue describ 
full line of twenty-three models mailed — Aa 


Che Black Mfg. Zo., Erie, Pa. 
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i /Zalcium King og 
Camp...» 


BURNS ACETYLENE GAS. 
No Oil, Wick, Dirt or Smoke. 
Get the Best. Price $3.50 
Agents wanted in every town. 

CALCIUM KING LAMP CO., 
__ Waterbury, Conn. 








All An vartetion lowest prices. Best Kailroad 

on or Stock Scales made, 
Safes. 
Save 
Chicago im 


CHICAGO SCALE Co., 












The diploma of merit has 
been awarded the 


i Ruby Jeweled 
Elgin Watch 


by railroad men—who require the 
most truthful time-pieces. 

The jolt and jar and heat and cold 
of the Engineer’s cab test a watch 
as nothing else can. 

Nearly eight million Elgins in a third ofa 
century (more than any other factory in the 
world has produced in the same period) is the 
record of the Elgin National Watch Factory. 

High grade, but not high price. 
+6) ” 
pt. Bf —,' >a 

At all jewelers—everywhere—in any style 
case desired. 




















EXTRAORDINARY CHANCE 


TO BE SOLD OR LEASED 
Great Mining Business in Siberia 


| Consisting of about 80 gold placers, each nearly five kilo- 

meters long and one-fifth fh broad, that is about 
2.000 acres of gold-bearing land, witb buildings, ma- 
a steamers, barges, all kinds of 
everything ready for continuing work. Grant received 
from Governmerit for arranging a Limited Compan 
with shares, but everything stopped fo noe want < r capital, 
owing to unforeseen occurrence 


| of the mines have been among the richest of a Siberia, 


having yielded already about 16,000 kilos pincer gold, 

French engineer: 
ed_yet although existing. Mines 
easily reached from San Francisco by ——-* ne 4 


| oe aa 100 kilometers driv 
HERT. Mae 3 an *; erin A = iy WY 
vochhahemn: Aar rolnisteation of 2 of fen Mines, 


Mr. [IWAN VOLKOFF, Lae Boulevard 


SSOP Sa8 
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The SCIENTIFIC AMERICAN is printed with CHAS 
fn Pe JOHNSON ah ah ‘'S INK, Tenth ona Lows 
47 Rose St., opp. Duane, New York 





